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ADVERTISEMENT. 


Tue Editor omitted to mention in the avetnie. 


ment to Afohanie the Firft, that the Notes which are 


inferted at the bottom of the pages in this Edition, 


and which are marked: with the letter T. are the 


Bhotes cGy. Nicholor: 


~ 


He takes alfo this opportunity to acknowledge, that 
he is indebted to his Friend Mr. Allen for the Notes. 
on Affinity and Airs together with the more valuable 
part of the Notes on Caloric,. contained in the Firft 
Rrolume; and for the greater part of the Notes on 


“Animal Subftances cgntained in the Third Volume. 
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Genus VI. - ConcerNninG BITUMENS IN GENERAL *. 


Brromens are combuftible, folid, foft, or fluid fubftances, 
"whofe {mell is ftrong, acrid, or aromatic, and which appear to 

be much more compounded than thofe bodies of the mineral, 
kingdom we have hitherto examined. They are found either 

in ftrata, in the internal part of the earth, or exuding through 

the clefts of rocks, or floating on the furface of waters. Their 
character is to burn moft commonly with a rapid flame when 

} heated with contact of air, like thofe matters formed by the 
_ organs of vegetables.and animals, and diftinguifhed by the 

name of oils. Their analyfis is much lefs-perfe& than that of 

earthy, faline, or metallic matters ; becaufe the action of fire | 
greatly alters them, and developes principles which resact on 


re. 


- 


Tt is Proper to remind the reader that we have divided eombuitible minerals 
into five genera, -viz, diamond, hydrogen gas, fulphar, metals, and bitumens. ¥F 
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. each other proportion as they are Saaiaeas: in this re- 

fpeét bitumens refemble vegetable and animai fubftances. By 
- diftillation they afford water, or an odorous phlegm, more or | 

lefs coloured, a faline acid falt, often concrete, fometimes am- 
-moniac and oils, light towards the beginning, and more thick 
and coloured in proportion as the diftillation advances, and the 
. fire is more active. After this! analyfis a coal remains, which 
in the different {pecies of bitumens is cither denfe, light, bril- 
F. liant, or compact. This analyfis fhows, that thefe inflammable 
{ubftances have a vegetable or animal origin, as we thall ob- 
ferve more fully after we have fpéken of their general eee 
perties. : 

Bitumens are {ubjeét to. fome alterations from light. When 
fluid, their colour becomes deeper, and their fmell is changed, 
if preferved in tranfparent veffels. ‘The air thickens them by 
the fucceflive evaporation of their moifture, which is taken up 
fo much the more readily as the air is drier. Their odorous 
principle, or fpiritus rector, is diffipated in the fame manner, - 
as they gradually pafs from the ftate of fluidity to that of te- 
nacity and folidity. A great number of years however | are 
neceflary to produce this laft alteration. 

Water, in which bitumens are boiled, does not diffolve them, 
but it becomes charged with their aromatic principle, and emits 
the peculiar {mell of the bitumen. It feems, therefore, that 
water has a fironger affinity with the odorant principle, than 
the oily matter of the bitumen; and that the whole fmell of 
thefe fubftances might perhaps be taken away in this manner. 

‘The ation of the falino-terreftrial fubftances on bitumens 
has not yet been examined; lime, however, as well as pure 
alkalis, feems 2apable of uniting with thefe combuftible mat- 
ters, and forming compounds foluble in water, which are called 
foaps. ak 

The manner in which the mineral acids are capelite of act- 
ing on bitumens, is not known. It is probable, that they would 
diffolve or burn them according to their ftate of concentration, 
as they do oils. 

The aétion of neutral falts, of net slik gas, of Calahaie and 
of metals, on bitumens, has not been examined ; and in gene- 


ral the chemical. properties of thefe fubftances are but little 
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known. This field of experiment is entirely vie certain- 


ly promifes valuable and ufeful refults. 

Natural hiftorians have paid a much greater attention to 
the origin and formation of bitumens, than chemifts have to 
their analyfis. There-have been many opinions reipeding thi 
fubjeét. Some have thought that thefe combufti fubftances 


properly belong to the mineral kingdom, and that they have 
the fame relation to minerals, as oils and refins have to organic 


fubftances. This analogy, though ftriking to the imagination, 


does not agree with the facts, for there is no fubftance in the. 


mineral kingdom which poffeffes the oily charaéter. The opi- 


nion of thofe therefore, who attribute the origin of bitumens — 


to vegetable fubftances buried in the earth, and altered by the 


action of mineral acids, has met with a much better reception. 


In fact, every circumftance proves, that bitumens are produ- 
ced from organic fubftances. A great number of bodies of 
this kind, whofe form is ftill diftinguihable, is conftantly found 
in their vicinities ;: they have, befides, the chemical charaGters 
of fubftances formed by the proceffes of animation) and have 
been imitated, in a certain degree, by combining oils with the 


_ concentrated fulphuric acid. We thall fee in the chemical hif- 


tory of vegetable fubftances, that this acid, in conta@ with 
eflential oils, hardens and blackens them, and communicates to 


_ them a ftrong and penetrating fmell, refembling that of bitu- 


mens. But can it be afferted that thefe fubftances are in all 
cafes formed by vegetable fubftances buried 1 a the earth, as 


amoft naturalifts have affirmed, and that animal fuk ftances have 


o 


* contributed nothing to their formation ? The bs eat: quantity of 


. | 


“opinic 


bitumens which exift in the interior part of the earth, com- 
pared with the fmall quantity of wood and of trees found in 


their vicinity, and more efpecially the {mall proportion of 


oily matter contained in vegetables, feem to contradi& that 


ductions of the vegetable kingdom ; 3 on the other hand, the 
‘abundance of thefe combuftible bodies in places where fearcely 
any traces of vegetables are found, and the almoft conftant 


ee of the .exuvie of animals heaped above bitumens, 


ay induce us to believe, that thefe organic beings have con- 
ributed greatly, and gehape even more than vegetables, to 


hich attributes the origin of bitumens folely to pro- ; 


: ° 
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the formation of fome 6 the kinds. We enaye likewife ob- 
ferve, that the fucceflive ftrata of certain bitumens which are 
found in continued maffes in the internal part of the globe, 
oe that thefe fubftances have been depofited flowly, and by 
means of water ; and that their formation correfponds to the 
era in which, immenfe mafles of fhells, or other marine fub- 
ftances, have been formed by the fea. They have, ‘therefore, 
been jn a fluid flate, and are become hard by the lapfe of time 
and the unremitted aétion of faline, or other agents, which the 
interior part of the earth contains in large quantities. Such 
is the ‘opinion which Parmentier, member of the College of 
Pharmacy has exhibited, refpecting the origin of pit-coal, in 
a memoir which he read at the opening of the courfe of lec- 
tures before that Society.’ The oils and fats of marine anima 
appear, therefore, to be one of the matters ufed by nature in 
the formation of certain bitumens ; while there are others, 
whofe origin is manifeftly vegetable, and arifes from the refins 
or effential oils, buried and changed 4 in the earth. 

The number of bitumens is very confiderable. Naturalifts 
have divided them into feveral genera. As wehere confider 
them chemically, we fhall divide them into /pecies or kinds; be- 
caufe they have all, in fact, the fame characters relative to 
their chemical properties ; fome are liquid, others are of : a 
foft confiftence, and’others are folid, among which laft fome- 
are hard and fufceptible of a polifh, while others are friable. 
‘We are acquainted with five {pecies, very diftin& — 
other, whic y comprehend a great number of varieties. _ 
_ Thefe five {pecies, whofe hiftory we fhall proceed to recite, ascill 
fuccinum, afphaltos-or bitumen Judaicum, jet, -pit-coal, and 
petroleum. Ambergris is no longer to be ranged among bi- 
tumens, but among the productions of the animal kin dom. 


he heiednins Mey, = 
CHAPTER XXIV. 


; i 
‘Species I. " Svcemon AND ‘THE SUCCINIC ACID. 


Succmum, called yellow abe or barabé, thé moft = ‘ 


all the bitumens, is found in Arregulgy mafles oF a. a? * 
ie : 


en. an 5 


brown coins ‘either ‘tranfparent or opake, of a. Stratified or 
fealy texture ; it takes a very good polith; after a flight rub- 
bing it becomes ele&iric, and attracts ftraws and {mall bodies. 


The ancients, who. were acquainted with this property, gave 
’ amber the nameé of i whence the modern term. ele 


city is derived. 
This bitumen is of a confiderable hardnefs, A ae to 
that of certain ftones, which induces Hartman, a naturalift 

who lived towards the conclafion of the laf; century, -to rank | 
it among precious ftones, though it is friable and brittle. When 
pulverized it emits an agreeable {mell. Infeéts, in a fine ftate 
of prefervation, are often found within it, which proves that 
it has been liquid, and in that ftate has enveloped thofe fmall 
dies. Amber is ufually dug out of the earth at various 
depths ; it is found under coloured fands in fmall incoherent 
mafles, and difperfed on {trata of pyritaceous earth > above it 
wood is ufually found, charged with blackifh bituminous mat- 
tet; whence it has been concluded, that it is formed by a re- 
finous fubftance altered by the fulphuric acid of pyrites. It 

likewile is found floating on the banks of the fea; as for ex- i 

ample, on the ihores of the Baltic in Ducal. Pruffia. The 
hy ountains of Provence near the town of Sifteron, the Mar- 
Ritare of Ancona and the Duchy of Spoletto in Italy,. Sicily, 
Poland, Sweden, and many other countries likewife afford it. 
The colour, texture, tranfparency, or opacity of this bitu- 


men, have caufed it to be diftinguithed i into a confiderable num- « 
betgof varieties, which,. after Mallet unaeal, reduce to | 
7: the following : abs 
| # a | 
Varieties. * 


* 


t. White tcanfparent: amber. 
@ Pale yellow tranfparent amber. 


m of, yellow tranfparent amber. ® 


en yellow tranfparent al di dba of the an- 


4. 
z cients. fae: e an 
. 5+ Deep red palrinaais amber. RS a 
é. Opake white amber, leucelecivum. * : e : 


7. Opake yellow amber. 
8. Opake brown amber. 
». Amber, coloured green or ce foreign correo 


* | 
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It may likewife be diftinguithed into a great ‘number of va- 
Yieties, according to the accidental circumftances its internal 
parts prefent; but it is neceflary to obferve, with refpect to 
the!price of the fpecimens of amber remarkable for their mag- 

de, their tranfparency, or the well preferved infects con- 
tained within them, that it is poffible to be deceived in this re- 
fpeét, fince many perfons poflefs the art of giving it tranfpa- 
rency or colour at pleafure, and of foftening it fufficient to in- 


_  troduce foreign bodies. Wallerius affirms, that the gold-co- 


loured amber never owes its tranfparency to art, but that which 
art has rendered tranfparent, is always of a pale colour. ; 
Though it is probable that this bitumen owes its origin to 
refinous vegetable matters, many naturalifts have entertained _ 
‘different opinions refpecting its formation; fome. have con! 
dered it as.the indurated urine of certain quadrupeds ; others | 
as a bitumen detached from the earth by the fea, which is be- 
come hard and dry by the aétion of the fun’s rays. This clafs 
of naturalifts confider it as a peculiar mineral juice; fuch was 
the opinion of an ancient naturalift named Philemon, and quot- 
ed by Pliny. George Agricola revived this opinion ; Frede- 
ric Hoffman fuppofed it to be formed out of a light oil, fepa- 
rated from bituminous woods by heat, and thickened by t 
fulphuric acid. This opinion of Hoffman cannot, howell 
be admitted, becaufe it is not conceivable how an oil feparated: 
in the bowels of the earth, can enclofe and contain animals 
at its furface. It has hitherto been thought, 
that amber finous j juice which flows from fome treeg@hat 
this juice, buried more or lefs deeply 1 in the earth, by the con, | 
vulfions the globe has experienced, becomes hardened by im- 
pregnation with the mineral and faline vapours which circulate 
within the earth. It is not probable that it has been altered by 
concentrated"acids ; ; for experience teaches us, that oe 
t 


which live onl; 


of thefe acids would have blackened it, and conver into 
the ftate of coal. Pliny thinks that amber is nothing but the 
‘refin of the pine, hardened by the colds of autumn. M. Gir- 
tanner thinks, that it i is a vegetable oil rendered concrete by 
the acid of ants; it is that fpecies of ants called formica ryj 
by Linneus, which prepares it; according to this author. Thet 
infects dwell in old forefts of fir tices bore the foff 
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AMBER. . i ; rt y | 


is ‘inak whieh is 5 dudtite like wax, ge becomes | hard be ex- 
pofure to air. 
Amber, expofed to the fire, does not liquefy, but. be a con- 


fiderable heat it foftens and {wells very much ; when heated 


with contaét of air it takes fire, and emits a very thick am 


odorous fume; its flame is yellowith, variegated with green | 


and blue; and after its combuftion it leaves a bright black 
charcoal, which by incineration affords a very {mall quantity 
of black brown earth. Bourdelin, in his Memoir on Amber 
(Acad. 1742), obtained but 18 grains of this earth by burning 
two pounds of amber ; half a pound of the fame bitumen burn- 
ed and calcined in a crucible, afforded him, in a fecond opera- 
tion, twelve grains of earthy refidue, from ee he extract- 
ed iron by the magnet: 


Amber diftilled in a retort by a heat. eek raifed, afm. 


fords a phlegm of a red colour, and manifeftly acid ; this acid 


liquor retains the ftrong {mell of amber: an acid volatile falt _ 


afterwards pafles over, which cryftallizes in {mall white, ‘or 


yellowifh needles, in the neck of the retort. This falt is fuc-° 


ceeded by a white and light oil of a very penetrating {mell ; 

the oil by degrees becomes coloured in proportion as the heat 
is raifed, and towards the end is brown, blackifh, thick, and 
vifcid, like the empyreumatic oils : while thefe two oils pafs, 


a certain quantity of volatile falt, more and more coloured, is | 


fublimed. The refidue, after this operation,.is a black mafs 


of the figure of the bottom of the veffel, brittle, and refemb- 


ling bitumen Judaicum. George Agricola m 
fervation near three centuries ago, on the refidu 
amber. If the operation be managed by a gentle heat, cau-~ 
tioufly conduéted, and the quantity of amber be confiderable, 
thefe produéts may all be obtained feparately, by changing the 
— It is ufual however .to receive them in the fame 


» the fame ob- 


veffe] 
partiy oloured by this re@ification. The oil, which be- 
comes black at the end of the operation, on account of the car 


ot 
bonaceous portion, and becaufe the acid has acted on its prin- a 


ees may be rendered very clear and light by feveral fuc- 
ive diftillations. Rouelle the elder has deferibed a very 
ood procefs for Rett it in this ftate by one operation : 


2: *. ‘ip . . Any 
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afterwards to rectify by a gentle heat ; the acid is 


¥ 
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for Wis p Bebe the oil muft be put Bs a ‘elite alembic wiht: | 
water, and diftilled by the heat of boiling water; the pureft 
portion, or the oily part which is. volatile at this degree of 
heat, on account of its levity, paffes, over with the water, a- 
‘bove which it floats in the receiver; if it be defigned to pre- 
Bee it in this ftate, it muft be kept in veflels of ftone-wate ; 
for the rays of light which pafs through glafé veflels give it a 
yellow, and even a brown colour in procefs of time. 

This analyfis fhows, that amber confifts of a large quantity 
of oil rendered concrete by an acid, and that it likewife con- 
tains a very {mall quantity of earth, whofe nature has not been 
yet examined, with a few particles of iron. . 

The oil of amber appears to refemble effential oils in vola- 
tility, fmell, and sib ay it feems capable of formin 


foaps with alkalis. ; i 
The volatile falt of amber was for fome time confidered as 

an alkaline falt. Glacer, Lefevre, Charas, and Jean-Maurice 
‘Hoffman, profeffor at Altdorf, were of this opinion. Barchu- 

fen, and Bolduc the el Ider, were the firft chemifts who, in the 

laft century, obferved the acid nature of this false. All fub- 
fequent chemitts fre admitted this difcovery, but they have 

not agreed concerning the nature of the acid. Frederic Hoff- 
man, from the confideration that amber is found in Pruffia ~~ * 
mong the ftrata of matter filled with pyrites, imagined that 

this falt is formed from the fulphuric acid. Neumann appears 

to be of the fame opinion. Bourdelin, in the Memoir we have 
quoted, relates gers! experiments he made to determine the 

| his falt; He firft obfery es, that the falt of amber 

obtained by diff fie however white and pure it may ap- 
pear, always contains an oily fubftancel; and it is doubtlefs to 
this oily fubftance that its fmell, and the degree of combufti. 


bility it exhibits when thrown on burning coals, are owing : 
, he tried feveral methods of depriving it of this fubite po We- 
” hall fee when we examine the nature and propérties of alconol, 


ae this fluid could not anfwer his purpofe; neither was the 
fixed alkali alone which he digefted on amber with the inten- 
tion of: depriving it of its fat and oily part, and. of obtaining 
its {alt feparate, attended with greater fuccefs ; it only di 

folved a irealk quangtyig of the espe and affumed a lixivial a 
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folutions and cryftallizations, forms eryftallizab 
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B ¢ and faline tafte, ‘refembling that of fea falt. Laftly, Bourdelin 
could not difcover a better ptocefs for uniting the pure acid of 


amber, deprived’of oily matter, with fixed alkali, than to de- 
tonate a mixture of two parts of nitre with one part of the 
bitumen: he lixiviated the refidue of this detonation with di. 
{tilled water; the lixivium was of an amber colour, precipi- 
tating the folution of filver in white feales, arid that of. mer. 
cury of the fame colour. Many other metallic folutions were 
likewife decompofed by it, but Bourdelin confidered only the 
two firft as conclufive : they appeared to him to fhow, that the 
acid of amber was the fame as that of marine falt, fince it pre- 
fented the fame phenomena as this laft with the nitric folutions 
of mercury and filver. ‘The lixivium, of the refidue of the 
detonation of amber with nitre afforded, by evaporation ‘in the 
air, a mucilaginous fubftance, im the middle of which fquare 
elongated cryftals were depofited ; whofe form, faline tatte, de. 


crepitation on hot coals, and more particularly the confiderable - 


effervefcence and odour of marine acid, which they ‘emitted by 

the affufion of concentrated fulphuric acid, convinced this author 

that this muriatic acid was united with the bafe of nitre. Not. 
i: 


-withftanding this analyfis, which is very exaé for the time of 
Bourdelin, the chemifts who examined the falt of amber fince his- 


time, did not find it analogous to the muriatic acid, but difco- 
vered in it all the charaéters of an oily vegetable acid. Berg- 


_™man, who appears to have adopted this opinion, gives the fole, 


lowing account of the ele@tive affinities of this falt. The fuc. 
cinic acid obtained by fublimation, and purifi 


by fucceffive 
able and deli- 
quefcent neutral falts, with potath and ‘ammoniac 3; with foda 
it affords a falt which does not affed the moifture of the air ; 
with lime or barytes, it conftitutes falts of difficult folubility ; 
magnefia forms with it a thick matter, refembling gum ; it 
diflolves metallic oxyds ; and the fuccinats produced by thefé 
folutions are for the moft part cryftallizable and permanent. | 
Barytes, lime, and magnefia, according to him, take the 


fuccinic acid from alkalis; barytes decompofes fuccinats of — 


lime and magnefia ; and lime-water precipitates magnefia from 
fils. acide) t9x0 ; to . . 
- The examination of the chemical Properties of this bitumen 
cw a | ms | 
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has not been carried farther; it is not even known in what 
manner the other acids act upon it. Frederic Hoffman affirms, 
that it may be totally diffolved 1 in a lixivium of cauftic alkali, 
and in the fulphuric acid. It is known, that the effential oil 
of amber unites with the cauftic ammoniac, and forms by fim- 
ple mixture and agitation a kind of liquid foap, of a milky, 
white, and very penetrating odour, known in pharmacy by 
the name of Bau de luce ; and laftly, that this fame oil diffolves 
fulphur by the affiftance of the heat of a fand-bath, and con=. 
{titutes a medicine called /uccinated balfam of fulphur. : 
Amber is ufed in medicine as ah antif{pafmodic ; it has been 
recommended in hyfteric and hypochondriacal affeGtions, the 
{uppreffion of the monthly courfes, the gonorrhea, fluor al- 
bus, &c. It is ufed in fubftance, after having been wafhed 
with hot water, and reduced into fine powder by levigation ; > 
it is ufed in ftrengthening and refolving fumigations, by throw- 
ing the powder of this bitumen on a very hot brick, and di- 
recting the fumes to the part propofed to be ated on. The 
liquid acid and {alt of amber are regarded as cordial and anti- 
{ceptic ; they are adminiftered alfo as powerful diuretics. ‘The 
oil of amber is externally and internally ufed for the fame — 
purpofes as amber itfelf, but is prefcribed in {maller dofes, on 
account of its greater activity. The fuccinated balfam of ful- 
phur, which is given in the dofe of a few drops, in proper 
fluids, or mixed with other fubftances to form pills, is found 
fuccefsful in pituitous affections or defluxions of the breaft, 
the reins, &c. A fyrup, called Syrup of amber, is made with 
the liquid acid of amber and opium, and advantageoufly ufed — 
as a fedative, anodyne, and antifpafmodic remedy.' Eau de 
luce, which is prepared by pouring a few drops of oil of am- 
ber into a bottleful of cauftic ammoniac, and agitating the . 
_ mixture till it becomes of a white milky colour, has been 
~ Jong ufed as a powerful ftimulant in fainting fits. It is held 
to the nofe, whofe nerves it ftimulates, and by the f{neezing 
which it ftimulates, the fluids are put in ae oe and the pa- 
tient recovers. 
m The fineft pieces of amber are cut and turned into vagae 
heads of canes, necklaces, bracelets, {nuff-boxes, &c. Thefe 
kinds of toys are no longer efteemed among us, fince diamonds 
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and He wdilesg are hecatie more known; but they are carried — 


into Perfia, China, and other nations, who ftill efteem them as 
great rarities. Wallerius affirms, that the moft tranfparent 
pieces may be ufed to make microfcopes, burning glaffes, 
prifms, &c. It is affirmed, that the King of Pruffia has a 
) burning mirror of amber, of a foot. in diameter; and that 
there is a column of amber, ten feet in height, and of a beau- 
tiful luftre, in the cabinet of the Duke of Florence. Two 
pieces of this bitumen may be ftuck together, by {mearing 
them with a folution of potafh, and prefiing them together hot. 


CHAPTER XXV. 


Species I]; AspHabros,. 


A\sPHautos, or bitumen Fudaicum, called alfo funeral gum, am- 
ber of Sodom, mountain pitch, balm of mummies, &e. is a black, 
ponderous, folid fhining bitumen, which breaks readily with 
a vitreous fra@ure. A thin piece of this bitumen appears 
: ‘red, when placed between the eye and the light. Afphaltos 
has no fmell when it is cold, but acquires a flight fmell by 
rubbing. It is found on the waters of the lake Afphaltites, 
or the Dead Sea, in Judea, near which were the ancient towns 


of Sodom and Goimorrah, The inhabitants, incommoded by 


the {mell emitted by this bitumen on the furface of the waters, 


and allured by the profit they derive from it, are careful in’ 


| collecting it. Lemery, in his Diétionnaire des Drogues, af- 


firms, that the afphaltos. {weats out of the earth, in the form — 


of a liquid pitch ; and rifing above the waters of the Dead 
Nea, is condenfed by the heat of the fun, and the action of 
‘the falt, which thofe waters contain in large quantities. It is 
likewife found in feveral lakes in China. . 3 

The afphaltos in commerce is obtained, according to Val- 
mont de Bomare, from the mines of Daunemore, and efpe- 
cially in the principality of Neufchatel and Wallengin. «It is 
of two colours, according to this naturalift, blackifh and 
greyifh, or fawn-colour ; but this afphaltos is far from being 
pure, and feems to be merely an coe hardened and pene- 


oe the bitumen. 
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_. Naturalifts ar ivided in their opinion refpedting the origin 
‘of. afphaltos, as well as of all other kinds: of bitumen: Some 
fuppofe it to be a mineral produd, formed by an acid, united 
with a fat fubftance, in the bowels of the earth; others con- 
fider it as. a vegetable refinous fubftance buried, ae altered 
- wby'the mineral acids. ‘The moft generally teceived, and mott 
probable opinion, is, that it has the fame origin as amber, 
and is formed of this Jaft bitumen, changed by the action of 
fubterraneous fires», This opinion is founded on the circum- 
flance, that amber, melted and deprived of a part of its oil and 
of its falt. by the ation of fire, becomes brittle, and perfectly 
fimilar to afphaltos : but this doétrine cannot be folidly eftablith- 
ed, but by a comparative analyfis of this refidue of amber, and 
of afphaltos ; and the latter bitumen has not been yet examined 
__ with all the accuracy which is neceflary to eftablith be = 


“ logy. 


oe Afphaltos, expofed to heat, liquefies, fuels up, and es ; 


with a flame and thick fmoke, whofe fmell is flrong, acrid, 
and difagreeable: by diftillation,, it affords an oil of the colour 
of brown petroleum, and an acid phlegm. | 
Afphaltos is employed by the Arabians and. Indians for the 
fame purpofes as pitch, in coating their veffels, &c. It en- 
ters into the compofition of the black varnith of china, and 
the artificial. fires which burn on the! furface of water. The 
_ Egyptians ufed it to embalm their dead ; but it was employ- 
d only by the poor, who could not procure more precious an- 
Moc fubftances. Wallerius affirms, ¥. a kind of afphal. ; 
‘tos is prepared, in commerce, with thickened pitch, or by 
mixing and melting the latter with a certain quantity of true 
balfam of Judea; but this fraud may be difcovered by means 
of f{pirit of wine, which entirely diflolves the € pitch, and only 
* takes a pale colour with heapelte | 
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*. 
- Jer, called se the Latins gagas, black. amber by Plingss sp 
by Strabo, &c. is @ black bitumen, hard and compa like 
r 


* 


-PIT-GOALi aes, 12 
certain ftones ; brilliant and vitreous in its fracture, se 
pable of taking a good polith. By fri@ion it attraéts 
fubftances, and appears to be electric, like amber: it has no 
fmell, but when heated, it acquires one neatly refembling 
that of bitumen Judaicum. 

Jet is found in France, in Provence, and in the county of 
Foix ; there is likewife a quarry where it is extracted at Be- 
— leftat, in the Pyrenean mountains; it is likewife found in 
Sweden, Germany, and Ireland. Jet is found difpofed in 
ftrata which contain pyrites, in which it refembles the fine 
of coal, and moft other bitumens. - 

This bitumen foftens and melts; when ftrongly heated, it 


burns with a fetid odour; by ainitiation it affords an oil ant . 


an acid. 

Among the different opinions refpetting the beithatick of 
jet, the moft probable is that which fuppofes it to confift of | 
afphaltos, hardened by time. gt opinion has been a 
by the learned Wallerius °. 

Jet is ufed to make mourning toys. It is wrought, at 
“Wirtemberg, into sinew tin buttons, boxes, &e. | 


CHAPTER XXVII. 
+ 


Species 1V. Prt-Coat. 


¢ 


‘Tur name of tt fat, pit-coal, ftone-coal, lithantrax, &c. hit 


| given to a black foliated bituminous matter, either of a bright 
or dull appearance, which eafily breaks, and has neither the 
confiftence nor the purity of the bitumens before defcribed. 


This bitumen has received the na eit bears, in confequence _ 


of its combuftible property, and the ufes it is applied to in 
many countries. It is found within the earth, below ftoney 


beds of--various degrees of hardnefs, and alluminous and Py- 


ritaceous fhifti, ‘The latter conftantly bear the print of feve- 
ral vegetables of the family of fern, moft of which, accord. 
ing to the obfervation of Bernard de Jeflieu, ‘are exotic,’ Pit- 
coal is found at. various depths within the earth ; it is difpofed 


in horizontal or: inclined ftrata, the latter paresis being the 
ee 


+ 


i, Spread: 


ufual ; the beds, or ftrata of which it 1s compofed, differ = 
an confiftence, colour, weight, &c. Beds of fhells, 

and foffil madrepores, are often obferved above the ftrata of 
this bitumen, which has induced feveral moderns, particularly 
Parmentier, to conclude that pit-coal has been formed in the 


“fea, by the depofition and alteration of oily or fat marine fub- 


ftances. Moft naturalifts confider it as the product of a refi- 
due of woods buried in the earth, and altered by acids. 

The mines of foffil-coal are wrought in the fame manner as 

er mines, by digging fhafts and drifts, and detaching the 
a of this bitumen by pick-axes. The miners are often 
expofed to the danger of lofing their lives by the elaftic fluids 

hich are difengaged. The kind of mephitic called choak- 
damp extinguithes their candles, and appears to be the carbonic 
acid; a kind of inflammable gas is likewife developed in mines, 
which fometimes produces dangerous explofions. a oe 

Foffil-coal is very abundant in nature; it is found in ioe. 
land, Scotland, Ireland, Heinault, Liege, Sweden, Bohemia, 
Saxony. Many provinces in France afford it in abundance, 
efpecially Pugeey, Lyons, Forez, Auvergne, Normandy 
&e. 

Foffil-coal is diftinguifhed into ftone-coal, or earthen-coal, 
according to its hardnefs and friability ; but the manner in 
which it burns, and the phenomena it prefents during its 
combuftion, afford characters much better adapted to diftin- 


s guifh | the different forts. Wallerius — three forts 


under this point of view: 1. The fealy coal, which remains 


black after its combutftion. 2. The compact and laminated 


coal, which after being burned, affords a fpongy matter, fimi- : 
lar to fcoriz. 3. Fibrous pit-coal, refembling wood, ‘whieh 


is reduced into athes by combuttion 4. 


This bitumen, heated in‘contaét with the air, basa more 
flowly and difficultly, in proportion as it is more heavy and 
compact. When once perfectly fet on fire, it emits a {trong 
and durable heat, and is long before it is confumed ; it may 
even be extinguilhed, and ufed feveral fucceflive times for new 


-combuftions. Its inflammable matter appears to be very denfe, 


and, as it were, fixed by another incombutftible fubftance, which 
prevents its diffipation. It emits a peculiarly ftrong {mell, 


Sigct Racederss 1s not.at all fulphureous when the coal is ee 
pure, and does not contain pyrites. The combuftion of this 
bitumen appears to refemble that of organic fubftances, parti- 
cularly i in the circumftance of its being capable of being inter- 
rupted, and burned again. In fact, the moft volatile, oily, and 
moft combuftible part of pit-coal, is diffipated and inflamed by 
the firft aétion of the heat; and if the combuftion be extin- 
guifhed when this principle is diffipated, the bitumen retains 
no more than the moft fixed and leaft inflammable part of its 
oil, reduced into a true coaly ftate, and combined with | an 
earthy bafe. By a procefs of this nature the Englith prepare 
their coaks, which is pit-coal deprived of its oily fluid by the 
action of fire. What happens in this experiment is eafily 
Shown, by heating the bitumen in clofed veflels, with the pro- 


per apparatus for diftillation: an alkaline phlegm, conersiaa 


carbonat of ammoniac, and an oil, which becomes of a deepe 
colour, and more heavy, in proportion as the diftillation ad- 
‘vances, are obtained; at the fame time that a great quantity 
of elaftic and inflammable fluid is difengaged, which is fuppof- 
d to be oil in the vaporous ftate, but is in fa& a kind of hy- 


drogen gas mixed with azotic gas, holding carbon in folution, 


and carbonic acid: in the retort there remains a {corified car- 
bonaceous matter, ftill capable of burning, which is the. coak 
of the Englith. If the action of fire on pure pit-coal be at- 
tended to, it is feen that it fuffers an evident foftening, and 
appears to undergo an imperfect fufion*; and as this ftate 
might be prejudicial to the fufion of ores, it is neceflary to 


2. 


¥ 


* 
i. 
de 
_ prive the coal of this property: the principle on which the — 


foftening depends being taken away,-namely, the oil which it * 


contains in great abundance, the coal is reduced into a ftate 
analogous to that of charcoal made with vegetables. We mutt 


not forget to obferve, that the ammoniac abundantly furnithed 


'* There are fome {pecies of coal which do not undergo this fufion, or rather 
foftening, by means of caloric. Thefe kinds do not feem to contain fo much oil 
as thofe which {often in the fire; but the laft are the moft frequent, and ‘the beft. 
‘The diftin&tion of pit-coal into: different kinds is not at prefent fo accurate as it 
may yet be made, Foujas has thrown fome light on this fabian in a differtation 
which he cpainas fome months fince on pit-coal, F, sf 
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ftillation. : ‘Chis analyfis of coal is ‘made in the large way in 
many parts of England ; and the different produéts of pit-coal 
are colleétéd ina peculiar diftillatoty apparatus: the oil is em- 


ployed inftead-of pitch, the ammoniac ferves the manufactories a 
of fal-ammoniac, and the refidue is an excellent coak. M. Fau- 


jas’ de Saint Fond -h as tranfported” this -ufeful art into F rance, 


and ithe experiments he has made at the Botanic Garden ‘have © 
fucceeded perfectly well *. .Notwithftanding this, there is {till 


no‘otlier work of this kind ereéted off a”large fale. | 


»Pit-coal is fingularly ufeful in countries where ‘wood is | 
fearce : it is employed-as fuel, without any of that danger at- : 
ibuted by certain-perfons to its ufe ; for the fulphureous va- 


pour, which has been faid to be {pread abroad during gts 
buftion, is not to be feared, fince the moft accurate arfalyfis has- 


proved, that when: pit-coal- is very pure, it does not contain 
the {malleft portion of fulphur. Hence we may perceive how _ 
falfe and fallacious are the pretences of certain ignorant pers 
_ fons, who affirm that they are in pofleffion of proceffes to de- 


ptive this bitumen of its {ulphur, Another confideration which 
ought to engage us, efpecially in France, to ufe pit-coal, is, 
that the mine-werks confuming immenfe ‘quantities of char 


coal, there is reafon to fear that wood will, at ho very diftant | 
erlod of time, become fcarce.; and: it: is more: efpecially in 
“thofe kinds of works that pit-coal ought to be ufed, as it long © 
has been by'the Englith. It is already beginning to be ufed in él 
various manufagtories, of which the famous iron founderies at ~ 
Creufot, near Mount Cenis in Burgundy, exhibit a great and 
__uleful example. ah ae Et ett ee Ot een oe og” 
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by -pit-coaf, Wavonrs (hie 6pinion we Have urged’ tefpedhiag 1s 
| animal otigin, finee, Hs we Have clfewhere fen, the fubltances — 
afforded by the @nimai kingdom always afford this falt by di-— 


* Every principle of juftice and equity demands thatthe name of Lerd Dun- it 


donald fhould not be paffed over in filence when this art is fpoken of. It is this 


gentleman, who, having the fpirit to rifk his fortune on a rational and highly be- _ 


neficial proje@, has done more fervice to his country, and mankind at large, than 


‘if he had difcovered an hundred gold mines. ‘The coak and-mineral tar aré of in- - 


finite utility in the arts; but I do not know whether the volatile alkali of this pro- 
cels is cheaper than that ufually obtained from ‘bones, nor whether the oil is ape 
plied to commercial purpofes,—T. : 
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Purified pit-coal confifts of coal deprived of its oil by the ac. 
tion of fire. This kind of charcoal burns without fmoke, with- 
_ out becoming foft, and without emitting any ftrong fmell: in 
a word, it is 4 true coak, and is preferable as fuel to be burn. 
éd in the apartments of a dwelling honfe.. 

One of the greateft inconveniencies of pit-coal, befides the 
very abundant and thick {moke it emits, and which blackens 
furniture, is, that the very rapid and abundant current of air 
it requires for its combuftion raifes and volatilizes part of its 
athes, which fix themfelves to. the furrounding bodies ; bug 
- thefe two inconveniencies, may in a great. meafure be remedied 
by well-conftructed chimmeys, fo that the current excited by 
the combutftion may be entirely carried out of. doors, without 
any part of it returning into the chamber. ae 

The utility which this combuttible fubftance will be of. in, 
France ig much greater with refpect to the arts and manufac. Peres 
tures of every kind ; and by availing ourfelves of this fuel, eS 
wood for building, and other purpofes, will be rendered cheaper °; 

CHAPTER XXVUIt. 
Species V. PerroLeum: 

"Tue nariie of pétroleum, ot oil of flone, is given to a liquid, bia 
tuminous fubftance, which flows between ftones or rocks, or in 
different places at the furface of the earth. This oil differs in 4, a 
lightnefs, {mell, confiftence, and inflammability, in its feveral ae 


 fpecimens. Authors have diftinguifhed a confiderable number 


_ of varieties : they have given the name of naphtha to the light- 
‘eft, moft tranfparent, and mott inflammable petroleum; the 
name of petroleum, properly taken, is applied to a liquid bitu- 
men, rather thick, and of a deep brown colour; and laftly, 
that of mineral pitch is ufed to denote a black thick bitumen, 
icarcely liquid, but tenacious, and fticking to the fingers. The 
following varieties are defcribed by Wallerius, and many other — 
naturalifts. : : Ses 

Varieties. 
a, White naphtha, 
_ 2. Red naphtha. Re 

Pol. £11, B 
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ieee Green, or dark-coloured naphthda}: lo vilonwQadvay cary 

4 Petroleum, mixed with earth. | 

' 5. Petroleum exfuding from between ftones. 

6. Petroleum floating on the furface of waters.) 

». Mineral pitch, or Malta. Bi din Hoan 

8. Piffafphaltum. It is of a Saale cou Aence Fei 8 that 
of common petroleum and afphaltos, or bitumen Judaicum, 

The different naphthas are found: in) Italy, in the duchy of 
Modena, and at Mount Crocairo, twelve! leagues from Plai- 
fance. .Kempfer reports, in his Amenitates Exotice, that it. is 
collected in large quantities in feveral parts of ‘Perfia. - Petro- 
leum is found in Sicily, and many. other parts of Italy 3, in 
.France, and the village of Gabian in. ‘Languedoc ; ; in Alface ; 
at Neufchatel in Switzerland; in Scotland, &c.. The piflaf. 
#3 -phaltum and mineral pitch were formerly brought from Baby- 
jon,, where it was ufed in the contruction. of edifices ; from Ra- 
gufa in Greece, and the Tank or Pond of Samofet, capital of 
Camogena,, in Syria. It is at prefent obtained from the prin- 
cipality of Neufchatel and Wallengin ; from the Well de Ja 
Pege, one league from Clermont-Ferrand in Auvergne ; and 
. feveral other places. It muft be obferved, with refpect to the 
different varieties we have pointed out, that they all appear to 
have the fame origin, and differ from each other only in fome 
- particular modification. Moft naturalifts and chemifts attri- 


bute the formation of petroleum to the decompofition of folid — 
_bitumens by the action of fubterraneous fires. They stiteaien 


that naphtha appears to be the lighteft oil, which 1s firft difen- 


he by the fire; and that which fucceeds it, acquiring colour _ 


and confiftence, rapes the different kinds of petroleum: that, 
daftly, thefe united to.earthy fubftances, are altered by acids, 
and affume the characters of mineral. pitch, or piflafphaltum. 
In fupport of thefe opinions, they have made. a very accurate 


comparifon between. thefe phenomena, and thofe which the 


diftillation of amber prefents, which in fa& affords a kind of 
naphta, a petroleum more or lefs brown, according to the de- 
gree of heat, and time of the operation. And laftly, they ob- 
ferve that nature often prefents in the fame place other kinds 


‘of petroleum, from naphtha, the lighteft, down to the mineral » 
pitch: fuch are the fluid bitumens obtained from nes Fef. 
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tin, in the duchy of Modenaw’ ‘Though this Spiniton” is very 


probable, fome authors think that’ petroleum is/a° mineral, ‘oily 
combination, formed by the fulphurie atid and ‘fome: fat fub- 


_. flance ; but this’ combination likewife would owe its origin to 


certain es on Add fince fat matters are opt formed 
by fuch? »: gd [9% i DED ERE, FES Pe 
~ ‘Bhe iahalient properties of ee ane not yet beet ex 


vamined» »Naphtha is fo volatile and combuttible, ‘that it takes 
fire onthe approach of any burning fubftance, and feems even 


to’ attrac flame, on account of its volatility: the brown petro- 
eum affords an acid phlegm, an oil, which at firft refembles 
naphtha, and becomes more denfe and coloured, in proportion as_ 


the diftillation advances: a‘thick fubftance, refembling piffaf- 


-phaltum, remains in the retort, which may be rendered dry 
and brittle, ‘like afphaltos, and by a ftronger fire is reduced i 
~entirely to’ the carbonaceous ftate. Alkalis have’ {carcely any 


aétion on petroleum ; the fulphurié acid colours, ‘and rehdets 


it thick ; the nitric acid inflames it, like effential oils: seit tea. | 
dily diffolves fulphur, becomes coloured by metallic oxyds, and 
f unites, by the afliftance of heat, to is tat os it Bett 


‘foftens, and partly diffolves. 


‘The different fpecies, of pettoleama ‘are itfed: for various ‘pur- 
anu in the countries where they are ‘obtained. © Kempfer in- 
forms us, that they are ufed in Perfia for the’ purpofe of illu. | 
-Mination, and burned in lamps: with a wick; they may like. 


owife be ufed as fuel. “Lehman affirms, that naphtha is, for this fe 
--purpofe, poured on afew handfals’ of earth, and ‘afterwards — 
a ‘lighted: with: paper : it immediately catches fire, and buris 


“britkly 5 but’at the fame time emits a ‘thick finoke): which 
fticks ‘to the furrounding bodies, and has’ avery difagreeable 
fmell: it has been thought that’ petroléum enters into the com. 


 ‘*pofition of the Greek fire; the thicker’ kind is likewife ufed:as 


| “mortar'for building, for which pur pofe itis very folid and dur. 


table: : By decoftion of piffafphaltos' with Moanin bs ‘an oul is ‘ob. 
rect which is ufed inftead of tar for veflels. 
‘oLaftly, Some. phyficians ufe petroleum: fuceefsfully i in para 


ie abel weaknefles; and diforders of the mufcles; applying it ex~ 


‘ternally to the fin, or expofing the difeafed part ‘to its fmoke. 
Wa an Helmont afferts,. that fri€tions with petroleum are-an ex- 
| . B ij 
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‘eellent. remedy Pee frozen limbs, and recommends it as a =e” 
| prefervative againft the eine of cold. ! 


NOTES ON GENUS - 


Wy 


a AN i) acid diffolves; in 24 parts Ar cohdi andid in 2 eae of boiling water. 
The folution affords, by evaporation, triangular prifmatic cryftals, the points of 
which are truncated. vias acid is alfo more foluble in ‘warm than in cold al- 
cohol. Reh ia a sabe A is i 

To purify fuccinic acid from the oil with which it is stale mized, Lewitz di- 
reek 2 parts of the acid te be rubbed with 3 of boiling water. AS foon as the 
acid is diffolved, one part of charcoal duit is to be added, and the mixture pour- 
dona filtering cloth, which has been previonfly moiftened, and covered with 
charcoal powder... The liquer which paffes through the filter affords very pure 


and beautiful cryftals. Any acid remaining on the filter may be diffolved by: add- 


ing a frefh portion of warm water. Crell’s Annal. 1793, B. 1. f 32. 

With potath, fuccinic acid forms thining white tranfparent three fided prifimatic 
cryftals, which have their. ends: obliquely truncated. Succinat of potafh deli- 
quefces lightly in the air, diffolves readily in water, and has a bitter. faline tafte. 
It decrepitates on burning charcoal, and is decompofed in a flrong heat. 


Succinat of foda forms a falt which is obtained partly in three fided prifmatic 


cryftals, and partly in cryftals which are foliated, It fuffers no change in the air, 


has a bitterish tafte, and diffolves readily in water. Like fuccinat of potath, leatan 


falt is alfo decompoled i in the fire.. 
Succinat of ammoniac is obtained in {mall absdlediaed cryftals, which have a 


faline bitter cooling tafte.’ This {alt is volatilized ri heat, and mae in the 
‘air. The fixed alkalis decompofe it. 


Succinat of lime fhoots into long pointed cryftals, wabiich fuffer no vat in the 


» air, and are difficultly foluble even in boiling water. ‘The compofition of this 
falt is deitroyed in the fire. It is decompofed by the carbonat of ammoniac, but 
not by either of the cauftic fixed alkalis.) Lime-water, on the contrary, decom- 


pofes the fuccinat of potafh and foda.. Neither is the’ Liisa of lime setae aati 


by the muriatic, nor by acetous acids. 

Succinat of magnefia cryftallizes, according to Richter. acaba to Wer- 
ely it forms a white mucilaginous’ frothy. faline mafs, which attra&s moifture 
from the atmofphere. Richter ueber die newern. Gigenflande, St. V1. f. 154, 

Succinat of alumine affords cryftals, which part readily with their acid in the 
fire... Alkalis.and lime decompofe this falt, 

Barytes forms a falt very difficultly foluble in’ water with the: fuccinic acid. 
This earth decompofes all the other fuccinats. 


Succinic acid Dit the carbonic acid from all its earthy and and alkaline com- 
binations. 1 


_ Morveau Soe eet 300 sieetamtee of nitrat of potafh, and projected on it 15 


decigramms of fuccinic nam, erste . a eo flame, was eens: 
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The refidue was faturated with nitric acidy and 240 centimetres of carbonic’ acid 
were collected in the receiver of a chemico-pneumatic apparatus. 

Red vapours were difengaged by diftilling fuccinic with nitric acid. A falt 
was formed by cooling, which in appearance refembled the oxalic acid, but which 
did not, like this acid, decompofe the fulphat of lime. f 

7752 ¢entigramms of fuccinat of foda were introduced into a fmall retort, con- 
nected with a pneumatic apparatus. On applying heat, a/little phlegm firft paf- 
fed ever into the receiver, and afterwards a little brown oil. A fmall quantity 
of carbonic acid gas was difengaged at the fame time, apd a ftill larger quantity 
of carbonated hydrogen gas, which had a very flrong empyreumatic oily fmell. 
The alkali in the retort was in the flate of a carbonat., / , 

The liquor in the receiver reddened tincture of turnfole, and had the odour 
of empyreumatic acetous acid. Scheele had formerly remarked the fmell of this | 
acid in diftilling fuccinie with the nitric acid. _An. de Chem Tom. XXX. « 

b Mr. Hatchet, in a late paper on this fubject, remarks, that many fadéts and 
obfervations concur to difprove this hypothetis ; aad that compa& bitumens are 
often, if not always, formed from naphtha and petroleum. When naphtha is 
expofed to the air, it becomes at firft yellow, afterwards brown, and in pro- 
portion as it thickens paffes into petroleum. This fubfance has a greafy feel, is 
thicker than naphtha, tran{parent, and of a reddifh or blackith brown colour. By 
expofure to the air it becomes like tar, and is then called mineral tar. ‘This fub- 
ftance is vifcid, and by expofure to the air paffes into mountain or mineral pitch. 
If mineral pitch be broken in cold weather, it exhibits internally a gleffy luftre. 
tr is foftened by warmth, and then poffeffes fome tenacity. ‘In a fuperior degree’ 
of induration, it becomes afphaltum, which is a light brittle fubftance of a brown- 
ith black colour. When. broken, it fhows a conchoidal fraure, with a gloffy 
luftre; has little of a bituminous {mell; unlefs when rubbed or heated. Afphal- 


' tum melts eafily, is very inflammable, and, when. pure, burns without leaving 


any afhes, In this manner, fays Mr. Hatchet, naphtha, by infpiflation, paffes fuc- 
ceflively through different fates, until it becomes afphaltum, which appears to be 
the ultimate degree of induration which the fimple bituminous fubftances derived 

» from naphtha can receive. See Linnean Tranfactions, Vol. IV. ae 
c Jet, according to Mr. Hatchet, is neither afphaltum nor coal, but a kind of 


ee ba fubftance, which may be’ regarded as theeirft gradation from the © 


mple bitumens into thofe which are compound. . Afphaltum undoubtedly enters 
into the compofition of jet in a large proportion, but the extraneous or earthy 
matter with which this is mixed, gives to it the characters of coal. ‘Thefe charac- 
ters are found more diftin@ly marked in the fubftance ufually: called Cannel Coal, 


| which, from the great refemblance which it has to. jet in many of its properties, 


feems to be the next gradation of the compound bituminous fubftances, and the. 
: leading variety of coal, from which the others follow, according to the: degree ‘of 
the bituminous character. Aina ie. Pion Os esried ot 3 
»» 4 Pit-coals in general, according to Mr, Hatchet, appear to be compofed of bi- 
tumen intimately mixed, or rather combined, with various proportions of carbon 
and earthy matter ; and according to the intimacy of the union, and the excefs of 
one or other of the ingredients, fo the compound poffeffes more or lefs the charac- 


_ ters of perfe&t-coal; or by various fhades paffes into certain earthy or ftoney fub- 


ftances, which, although impregnated with bitumen, do not merit the appellation 


_ of coal; and thefe alfo at length gradually lofe the bituminous chara¢ter. In this 


“manner perfect pit-coal paffes into {chiftofe er flaty coal; and this again, by cer- 
tain gradations, paffes into the varieties of combuftible or bituminous fchiftus; 
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which -alfo, by’ thi gradual ‘decreafe” bf ithe bitumindus ingredient, become at” 


length confounded with the varieties of the common ‘oriargillaceous fchiltus..“ 602 * 


€ Mr. Kirwan; iman Appendix to'the'ad volume of his Elements of Mineralo- 
gy; has given an anal fis of different fpecies of mineral coaland of bituminous fub- bet 
ftances, which cannot fail to prove highly interefling to the. practical: economift, « 
This analyfis will enable him to compare ‘the various kinds of coal afforded’by dif- 
ferent countries, and to employ that: which fhall appear tochim to be beft) fuited ; 4 


to his intentions. The mode of afcertaining by combuflion the quantity of carbo-~ 


naceous matter. contained in coal appearing to Mr. Kirwan to be liable to many” 
objections, he endeavoured to afcertain this by the quantity of coal required to de~’ 


comipofe a given quantity of nitre, From fome experiments of Lavoifier, as cor- 
rected by Mr. Kirwan, it appears that Ioo parts of nitre require for theit decom- 
pofition 12,709 parts of pure charcoal. It had been long ago obferved by Mac 


quer, that nitre detonafes with no oily inflammable matter till this matter be ‘re~" 


duced to a coal, and then only in proportion to the quantity of carbenaceous mat- 


ter it contains; and Mr.. Kirwan i in his experiments found that the carbonaceous” 
part of the bitumen contained in coal, contributed fo little to the Seta of 


the nitre, as to merit noe confideration i in the general account. 
Mr. Kirwan’s method confifls in projecting one or two grains of eel reduced — 


to a coarfe powder on nitre, heated barely to rednefs, and in preferving a uniform — 


degree of heat during the combuttion of thefe fubftances. From a. great variety 


of experiments, conducted with every regard to accuracy, Mr. Kirwan has been . 
enabled to draw up the following fynaptical table of the contents of dibaer re and 


of different forts.of mineral coal. : 


100 Part. Carbon. Bitumens. . _ Afhes. Spec. Grav. 
Maltha, 8 — : pees! 2,070 - 
Afphalt, 31 . ~ 68 ua m3 1,117 
Kilkeny, 97533. °° = : 3:7. 1,526. 
Compact Cannel, 75,2 21,68 Maltha,  ~° 3,1 1,292 
Slaty Cannel, 47,62 32,52 Maltha,  . 20 1,426. -% 
Whitehaven, 57 41,3 mixt 5 My A A) 15257 
Wigan, 61; 74h 36,9 mixt Ay ki 1,268 | 
Swanfey, 79,89 23,44 mixt 3533 iggy yh 
Leitrim,  ~ FEAST Ye 1489 mixt 5,20 1,351 
Newcaftle, 58 40 mixt — = 1,272 


fe 


To thefe refults, Mr. Kirwan has added a few more taken from a Treatife on 
Pit coal by Signior Fabroni- It is only to be remarked, that the coals were all * 


examined by diftillation. . 
we 


. 100 Parts. Carbon. Bitumen. | Afhes. - Spee. Grav. 
Coals of Halles, 86 12 Oba Td Benn Rash 

of Tudertino, 25 it a5 4 ay seeh a ee 

of Cortolla Eee 4zr8 xa 1,403 
m—— of Macinaia,. 63 37 3 1,41r 
Stoney of ditto, Fy yb 3755 PE int it Bosak” 
— of Mocaio, 32 : 35 33 1,403. 


Thefe coals contained very little afphalt, but chiefly maltha. 


Moft coals afford ammoniac by diftillation. Coals alfo afford an acid commons’ | 


ly the muriatic, or if pyritous, alfo the fulphuric, more rarely the fuccinic. 
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eS to Jars, 100 parts -of the beft Englifh coal give, when charred, 63. 
of coak, but Hielm found the -refidue of the beft Englith coals diftilled, to ac. 
mount to 73 per cent, and Dr, ‘Watfon found the refidue of Neweaftle coal to ae 
mount only to's per cent. © Thefe refults neceflarily differ according to the dee 
gree of heat applied, the duration of the combuftion, and the variable admiffion 
of air. It is plain, the bitumen is never totally expelled, at’ leaft not till moft of 


the carbon, is pened; but much more of it is pares by. uninaea than hy 
simon wise vets ty 
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THE VEGETABLE KINGDOM, _ 


CHAPTER I. . 


CONCERNING THE STRUCTURE OF VEGETABLES. 


V ecETABLES are organized bodies, fixed at the f{urface of the 
_.-earth, and. poffefling neither fenfibility nor fpontaneous mo- — 
tion. They are diftinguifhed by their external appearance and 
_ conftruction,. and differ more particularly from minerals, in 
the circumftance of their being nourifhed by introfufception, 
and their elaborating the j juices defigned to increafe their bulk. 
They prefent phenomena, which depend on their organization, 
and are called funétions ; the principal of which 1s, their re 
produdtion, by means of feed, or eggs, like animals. 
_. . Vegetables differ from each other, 1. By their magnitude ; 
‘hey are diftinguifhed into trees, fhrubs, herbs, mofles, &c. — 
2. By their places of growth : fome grow in dry, and others in > 
bite grounds ; others in fand, clay, water, on the furface of 
‘tones, or on other vegetables, &c,, 3.. By their fmell, taftes 
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colour, &c. 4. By their duration: plants are perénnial, an~ 


nual, biennial, &c. 5. By their ufe, either as food,. medicine, 


&c. <A great number are ufed in the arts, fuch as dying, &c. 
others are ufed merely for pleafure, ornament, &c. | 

Vegetables, externally confidered, are formed of fix parts, or 
organs, deftined'to perform peculiar funétions. Thefe parts 
are the root, the ftem, the leaf, the flower, the fruit, and the 
feed. Thefe differ in form, texture, magnitude, number, co- 
lour, duration, tafte, &c. 

1. The root is concealed in the earth, in water, or in, the 
_ bark of other vegetables. It is either tuberous, or fibrous, or 
bulbous. Its dire¢tion is either perpendicular or horizontal ; 
and its confiftence, as well as its form, is fubje& to great va~- 
riations. Botanifts diftinguilh them into feveral {pecies, and 
avail themfelves of thefe diftinGtions as {pecific characters. 

2. The ftem grows out of the root, and fuftains the other 
parts. It is either folid or hollow, ligneous or herbaceous, 
round, {quare, triangular, or having two acute angles, &c. 
The ftem comprehends the wood and the bark. The wood is 
diftinguifhed into wood, properly fo called, and aubier, or foft 
wood, The bark confifts of the epidermis, the pulp or veficu- 


Jar part, and the cortical ftrata, or inner rind. The ftem is di- 


vided into branches, which have abfolutely the fame ftrudture ; 
and the diverfity of this part very often ferves to’eftablifh the — 
diftin&tive charaéters of the fpecies and varieties. 

3. The leaves ‘of vegetables are exceedingly varied. | A, By 
their form: they are oval, round, fagitated, haftate, oblong, 
eliptic, ctineiform, &c. B, By their pofition on their ftem : 
they are either feffile, petiolate, eppofite, alternate, ftellate, 
perfoliate, vaginant, &c. C, By their margin: they are either 
uniform, dentate, crenate, ferrate, repand, undulated, lacerat- 
ed, truncated, &c. D, By their fimplicity or compofition : 


"compound leaves are formed by the infertion of foliole, or lef 


er leaves, and are then either digitate or conjugate, with either 
an odd or an even number of leaves. E, By their pofition or 
place: they are radical, cauline, or floral. F, By their colour, 
{mell, tafte, confiftence, &c. Their ufe appears to confift in 
_abforbing the elaftic fluids of the atmofphere by their inferior 
furkace, and exhaling different kinds of air, according to cire 
cumftances, by their fuperior furface. 


. 
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4s) The’ flowers are parts defigned to” ‘contain’ the orbits of 
generation, and defend them till the fecundation is accomplifh=" 
ed, at which time they fall. » The flower is. ‘diftinguifhed into 
two parts: the external part ferves'to enclofe and protect the’ - 
internal part, whofe ufe confifts in reproducing the plants” The ) 
former comprehends the calyx and the corolla, The calyx ig’ 
external, and green. Linnzeus diftinguithes i it into feyen fpée- 
clés, namely, the perianthium ; the’ fpatha, or fheath ; the. 
huik ; the involucrum ; the amentum, “or catkin ;' the’ eal y Xs 
tra, or veil ; and the volva. The corolla is the coloured part, 
commonly called the flower: it is either. monopetalous, cons 


fitting of one fingle piece ; or polypetalous, confifting of feves 


ral:parts.. The fyftem of Tournefort is founded on the corole” 
la... The parts of the corolla are called petals. The organs in~! 
cluded, and often concealed in plants, are the ftamina, and the 
piftils or ftyles. The ftamina are. the male, or fecundating — 
parts, and are almoft always more numerous than the piftils.: 
They confift of the filaments and the anthera. This lait, plaéed 
at the extremity of the filament, ’ 1s a {mall bag, containing i if 
fecundating power. The piftil is in the midft of the ftamina:)— 
it is fometimes on another flower, or even on another seat 33 
which circumftance occafi ions the diftinGtion of plants into male 
and female. The piftil confilts of three parts ; the inferior 
part, which contains the embryo, and is called in Latin gers 
men; thefilament, which grows out of the inferior part, and — 


_ 1s called the ftyle ; and its extremity, which is more or lefs di- © 


lated, is calledv/tigma. The fexual fyftem of Linneus is founds 
ed on the number and pofition of the ftamina and piftils. © Jot Ks 
fiew has eftablifhed a fyftem, founded on. the eibushiinc of the: ; 
ftamina above or below the germen, &c. 
5- Flowers are fucceeded by fruits. Botanifts diftinguith re 
feven fpecies ; the capfule, the filiqua, the legumen, the con-' 
_ceptaculum, which becomes dry ; fruits having kernels, fruits’ 
having pippins and ‘berries, which remain fucculent. Thefe 
organs are defigned to enclofe the oe and defend them from’ 
external agents.) : ede 
6. The feed differs greatly in its form, sicoeitditend appen~. 
dices, &c. It contains the plumula, or {mall plant; the radi-: 
— and the cotyledons. Thefe laft are two in number in moft 
¥ 2 . ¥ *u 
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vegetables ; nee many families: ine plants have no ‘more than one 
cotyledon. This part is to the grain what the yellow and white 
of. the egg is to the embryo bird ; it contains a proper nourith.. 


ment for the individual during the germination. Befides-the 


congiedaais < aid pee contain pulpy ony angen bodies, 
&e. . 

Vegeuables, Pareent beach soutien to their internal parts, 
ptefent five fpecies of veffels, or organs, which exift in all 
their parts; 1. The common veffels, which condué& the fap: 
they.are placed. in the central part of plants and trees, and rife’ 
perpendicularly, though with lateral bendings, fo as to form 
{mall vacancies between them, 2. The proper: veffels, which 


convey the juices, peculiar to each vegetable, fuch as the oils, 
gums, ‘refins,.&c. They are placed beneath the bark, and apw 


pear in many places to be dilated into cavities, or refervoirs, | 
which feem to be the excretory veflels. 3. The trachee, or 
veffels. through which the air vegetables receive from the at-.. 
mofphere circulates: when a young green branch is torn as 
funder, they may be obferved of a fpiral form, refembling a 
cork-ferew. They are often filled with fap. 4. The utricles, 
or {mall veffels, which contain a fecreted juice, and frequently 
. colouring matter, They are placed in the middle of the ftem. © 
5. The veficular tiffue, which exhibits a feries of fmall cells, 
_which leading horizontally from the pith, and crofling the fap 
veflels, and filling the vacuities between them, are expanded 


beneath the epidermis, form a kind of foft covering, refembling © 


the fkins of » animals. The veficular tiffue of vegetables ap= 
pears to anfwer to the cellular membrane of animals. - | 
All the parts of vegetables confiit of an aflemblage of thefe 
five kinds of veflels, each in particular being more or lefs nu- 
merous, dilated, contracted, &c.. The differences in the form 
exture of roots, ftems, leaves, &e, es on this diver. 
fits of number and difpofition. . vs >9 
-Malpighi,. Grew; and Duhamel, habe Hedi the moft ane | 
cefsful in their refearches into. the. natural hiftory of plants, « 
and their works are the moft inftructive, with pei to a 
insonine epeation of their feveral parts. - : 


Se 
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CHAPTER i 
THE NATURAL PHILOSOPHY OF VEGETABLES. ©.) 


T HE organs of vegetables, saa we dae na deforibed 

in the foregoing chapter, are defigned to perform feveral mo= 
tions, which are called funétions. Thefe fundtions are, 

x. The motion, or circulation of the fluids. 

2. The alterations, or change of thefe fluids, by fecretion. 

3. The augmentation and deve pera of the Psi by 

_ nutrition. 

4, The exhalation of jftesent fluids. i bern 8s in fen organs 
of vegetables, and the inhaling of feveral principles 
contained in the atmofphere, by the fame organs. 

5. The aétion of the air, and the ufe of this fond in iis 

ei -veffels of vegetables. 2 
_ 6. The motion performed by fome <6 thei shuts yi 


q- The kind of fenfibility by which they endeavour to ob- — 


tain the contact of fuch bodies as tend to Fiemone the 
funétions, fuch as light, &e. ce b,c 

8. And laftly, The various. phenomena Giiots Sune to re- 
produce the fpecies, and conititute the generation of 
plants. We fhall confider each of thefe fun@ions fe- 
parately, | elyoody si ORR ae «4 


~The principal fluid of vegetables, which is known by the 


name of /ap, is. contained in peculiar veffels, called the com- 
mon veffels.. Thefe veflels, which are placed in the middle of 


the flem, and beneath the bark, are extended from the root to _ 
the leaves and flowers, The fap which they condu@, is a | 

ee 
mals, becomes feparated into different juices, for the nourifh- 


lourlefs fluid, of an infipid tafte, and, like the blood in 


ment and fupport of the feveral organs. It is very abundant — 
in the fpring, its prefence being then fhown by the produétion 
of leaves and flowers. .All the phenomena of vegetation, as 
well as experiments made by applying ligatures about plants, 
fhow, that it rifes from the root to the ftem and. branches. 
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But it is not fo well afcertained, that it defcends again towards 
the root, as fome philofophers have affirmed. The valves ad- 
mitted to exift, by many botanifts, in the common veffels, 
have not been exhibited; unlefs we may call by this name 
certain fibres, or hairs, with which their internal parts ap. 
peared to be lined, according to Tournefort and Duhamel, 
The regular motion of this fluid’ is very far Mesos ih invmrest3 
_the circulation in animals. ; 
The fap, when conveyed into the utricles, ‘and thence into 
the proper veffels, is elaborated in a peculiar manner: it pro- 
duces different faccharine, oily, mucilaginous fluids, which 
are emitted in confequence/ of an organic procefs, and whofe 
evacuation feems to be an advantage to the vegetable, fince it 
does not receive any damage from a very confiderable occafion- 
al lofs of thofe matters. This alteration of the fluids, which 
is very obfervable in many organs, as in the nectarium, at the 
extremity of the. piftil, in the pulp of fruits, at the bafe of 
the calyces, and of many leaves, is produced entirely by that 
function, which in animals is called fecretion. “Guettard has 
carried this analogy fo far, as to defcribe glands of various 
forms at the bafes of the leaves of fruit trees, and towards the 
inner extremity of the petals of certain flowers. It is this fe. 
cretion which developes the. principle of {mell, the colouring 
matter, the combuftible fubftance, &c. But it differs very 
-effentially from animal. fecretion, which ‘is entirely produced 
by the organization of the glands, which elaborate the animal 
fluids ; whereas, in vegetables, the juices. contained in the 


Hh 


-common veflels are more expofed to the contaé of air, light, ! 


and the ation of heat; and their fituation rénders them capable 
of pafling through the procefles of ap iota sae ta means of 
" thefe agents, an: 

The fap, while it remains in the cavities of the utricles, and 
of the veficular tunic, becomes thick; and more confiftent. 
This alteration renders it capable of adhering to the fides of 
the fibres, and of gradually augmenting: their dimenfions.. Such 
is the. mechanifm of the nutrition of vegetables, their increafe 
of magnitude, and the developement of their parts. It great- 
ly refembles the nutrition of animals. The veficulat tunic, 
and the wtricles;: have the fame conformation, and the fame ufe 
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“in both claffes of organized beings. In both, they peabiglee 
all their-organs, eftablifhing an immediate’ communication be- 
“tween them, and in both they are the true feat of nutrition. 
_-° Philofophical botanifts have long been convinced, that ex 
halations are emitted into the air from the furfaces of plants. 
“The odoriferous exhalation of leaves and flowers forms an at-~ 
mofphere around vegetables, which ftrikes our fenfes, and which 
the conta of a body on fire is fometimes’ capable of inflaming, 
‘as has been obferved with regard to the fraxinella. This ex-— 
halation appears to be a _ peculiar kind of inflammable gas. Ex. 
“perience has likewife fhown, that many vegetables emit va- 
pours which are mortal to fuch animals as remain long expofed 
to them. Such are the i, and Sensis tdi natives i mot 
‘countries. | ; peidag aku Sigs 
The experiments of Taedtoiife Have fhewn, that the leaves: 
of all plants expofed to the light of the fun emit. an invifible 
fluid, which confilts of true vital air, fimilar to that’ which | 
is obtained from oxyds of manganefe, of mercury, &c. This, 
property of ‘leaves is entirely changed in the fhade, in’ ‘which 
fituation they emit the carbonic acid. This happy difcovery, 
_firft publithed by Dr. Prieftley, fhows an’unfufpected property 
in plants, namely, that'of purifying and renewing the air, by 


reftoring that portion of vivifying fluid which is continually — 


‘deftroyed by combuftion, refpiration, &c. But at» the fame 
time that vegetables continually emit vaporous fluids produ- 
ced in the laft proceffes of vegetation, they likewife abforb 
many of the principles contained in the atmofphere. The 
lower furface of leaves abforbs the humidity of the dew, ace 
cording to the experiments of Bonnet. Dr. Prieftley’s experi- 
ments likewife prove, that vegetables abforb the gafes, which 


remain after combuftion and refpiration, and that vegetation ie 


ftronger in air changed by thefe proceffes. The exhalation and 
inhalation at the furface of vegetables are confequeutly much 
‘more confiderable than was fuppofed before the time of the 
modern difcoveries. It even appears that the water abforbed 
by the inferior furface of leaves’ is decompofed ; that the hy= 


drogen it contains is abforbed ; and, that the pure air difen~ — 
gaged from the fuperior furface of the leaves is produced by 


.the oxygen contained in that fluid. The contact of the rays 
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oft the fun contributes greatly to this decompofition, as it does 
, not take place i in. the {hade., Plants defended: from the action 
of light, abforb water entirely without decompofition, and be~ 
- gome white,. infipid, -and foft ; a much lefs quantity of colour- 
ed, combuftible, or oily matter, being formed. ._, 

The gafes abforbed by vegetables, are conveyed into all their 
organs: by the. air. veflels, known. by the name of tracheze, 
which in their ufe,.and {tru@iure refemble thofe of infedts and 
worms. The air,veflels are not, however, appropriated folely 
to the circulation of elaftic fluids ; for they are obferved to be 
filled with fap, at thofe times of the year in which that. fluid 
is moft abundant : a circumftance which conftitutes a great dif- 
£ ence between them and the organs of refpiration, fo effential 
to the exiftence of a great number of animals. From_ the 
theory of refpiration, which we have explained in the hiftory 
of air, itis eafy to fhow why the temperature of vegetables 
does not exceed that of the air which furrounds them. 

_ It cannot be doubted, but that many parts of vegetables have 
an internal principle of motion ; in fome it is fo evident, as to 
be moft obyioufly diftinguifhed. Such is the motion of the 
fetifitive plant, of the ftamina of the Indian fig, of pellitory, 
&e. This motion feems to depend on. the funétion, which is . 
known i in. animals by the name of irritability; for it is excited 
by the action of a ftimulus, and has’ peculiar organs, which 
_ fome botanifts have compared to mufcular fibres. ._ 

_.. Ought we not to admit, a fort of fenfibility in plants, ea 
we obferve them to turn their leaves and flowers towards the 
fan, and when we obferve. that plants, . enclofed in, wooden 
boxes, glazed on one fide, perforated, or merely | thinner on 
one fide than the others, conftantly tend towards the tran{parent 


ae body, or the aperture through which’ the light pafies,. or even 


towards the fide, which by its lefs thicknefs may admit a glim- 
mering light > Or, may we not attribute this apparent fenfibi- 
lity to the force of affinity, or tendency. to combination, which 
exifts, between vegetables. with light? It is well eftablithed, 
that this fluid, either. by percuflion or combination,., affitts i in 
producing the colour, tafte, and combuftible property in plants; = 
_becaule plants, which grow in the fhade, are white, infipid, 
FAB EONS and contain no inflammable matter. ; RSs vegee 
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tables expofed, in the burning climates of the fouth, to the | 
itrong rays of the fun, become highly coloured, abound with 
bitter and refinous parts, and are eminently combuftible. How- 
ever ftrong we may fuppofe this affinity to be, we cannot con- 
ceive how it fhould be capable of exciting a motion fo con- 
fiderable in the branches and leaves of vegetables. We muti: 
therefore neceflarily admit a peculiar kind of fenfation, or feel- 
ing, very different, it is true, from the fenfes of animals, by 
means of which vegetables give ¢ a preference to fuch fituations 
as are moft acceffible to light. | {ee 

The manner in which the fpecies are produced, among ve- 
getables, greatly refembles the generation of animals. The exe 
iftence and union of fexes are neceflary in the greateft number 
of plants. The labours of the celebrated Linneus have dif- 
covered 2 {trong analogy between the organs deftined for this 
funétion in the two claffes of organic beings. The ftamina cor- 
re{pond with thofe of the male fex, and the piftil is compofed 
of three parts, analogous to thofe of the genitals of female 
animals. The embryo is developed, by the action of the fe- 
cundating powder, without which it is not capable of pro- 
ducing an individual, as is likewife daily obfetved among, 
birds. But befides this analogy, which need not be further 
purfued, vegetables are of a much fimpler ftructure than ani- 
mals ; and all their parts being compofed of the fame organs, | 
each is capable of producing a new individual fimilar to itfelf. 
This is the’ reafon of the reprodu&tion of plants, by means of 
{cions or flips, as well as the alteration of the fluids, by graft. 
ing, whether natural or artificial. There is Hkewife another 
analogy, of modern difcovery, between vegetables and that 
clafg of animals which is reproduced, by divifion into pieces, 
as the polypus, cruitaceous infects, certain worms, &c. 

All the funions, which, taken together, conflitute the re- 
femblance between vegetables and animals, are fufceptible of | 
alterations, which produce diforders. ‘Thefe depend, moft 
commonly, on the abundance or defeét of the fap, as well as 
its bad qualities, and are analogous to thofe which take place. 
in animals. Their caufes, fymptoms, and cure, are alike ree 
ferable‘to the general principles of medicine, and form a part 
of agriculture, which it muft be confeffed is not much advan- _ 
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ced, but eapable of great ree i eh to the ep . 
of feveral celebrated authors. : 


sad SHINE /CHAPTER III. 
) -coNcERNING JUICES AND EXTRACTS 4. 


"Paw fluids éontained “in vegetables, are of two kinds’; the 
common, and the proper juices. The firft, eonfifts of the fap 
which is found in‘all plants. This fluid feems to perform the 
funétion of the blood in vegetables. It is contained in the 
common veffels, fows naturally out of their furface, but is 
more abundantly extracted by incifion. The fap is not merely 
an aqueous fluid, but» contains falts, extraéts, and mucilages. — 
When a certain quantity is defired, either for medical ufe, or 
philofophical inquiry, the plant is beat in'a mortar, and. ate) 
in a cloth, beneath a prefs, if neceflary. 

Succulent vegetables give out their juice by fimple expref- 
 fion ;. but thofe whofe juices are vifcous, or in {mall quantity, 
require to be diluted with water, fuch as borage, and the dry 
aromatic plants. This fluid being extracted, by ftrong pref. 
fure, is found to contain a portion of the folids of the veges 
tables beaten {mall by the peftle, and confequently requires de- 
puration ; which may be effeCted either, rft, By fubfidence, or 
filtration, when they are very fluid; as is the cafe: with the 
juice of purflain, houfeleek, &c.» 2d, By white of egg, which 
colle&ts the fecula, by coagulation, as is requifite with the juice 
of borage, nettle, &c. 3d, By fimple heat, which coagulates 
and precipitates the parenchyma, as Baumé advifes, with re- 
fpe& to juices that contain volatile principles, fuch as thofe of 
cochlearia, crefles, &c.. The phial which contains the juice, 
being covered with a perforated paper, muft be plunged in 
boiling water, and taken out as foon as the juice is clarified. 
Immerfion in cold water brings it to a proper temperature for 
- filtration. qth, By {pirit of wine, which coagulates the fecula. 
gth, By vegetable acids, as the London sect mesipaeny — 
for the juices of cruciform: plants. . 

The juices of plants hold in folutiom matters which wi 
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feparated from the aqueous vehicle, form what, in pharmacy, © 
are called extraés. Thefe are diftinguifhed into three kinds ; 
mucilaginous, faponaceous, extracto-refinous extracts. 

Mucilaginous extrads, are fuch as readily diffolve in water, 
fcarcely at all in fpirits of wine, and undergo {pirituous fer- 
mentation: fuch is the rob of goofeberries, prepared by eva~ 
porating the juice of that fruit. 

Saponaceous extracis are diftinguifhed: by folubility in wa- 
ter, and partly in {pirits of wine; they become mouldy, in- 
ftead of pafling to the fpirituous fermentation. The juice of 
' borage, when converted into an extract, is of this nature; 
and thefe are extraéts properly fo called. 5 

Extraéto-refinous extraéts diflolve in water and in alcohol ; 
they are inflammable, by virtue of the refinous principle they 
contain, and are not changed by expofure to air. The con- 
centrated juice of wild cucumber, called e/aterium, is of this 
kind. Incifions are made in the fruit ; and the expreffed j juice 
being fuffered to clarify, by repofe, is evaporated to drynefs 
on the water bath. 

Extraéts of thefe three different {pecies are prepared, in the 
large way, by evaporating the juices of feveral plants. | Such, 
among others, are, 

1. The juice of acacia, imported from Egypt, shee the 
fruit of this tree is mafhed, preffed, and the juice expofed to 
evaporation by the fun’s heat. The infpiffated juice of floes is | 
prepared, in Germany, bya fimilar procefs, and fold under - 
the fame denomination. 

2. That of hypociftis, which is made like the foregoing, 
with the fruits of this parafitical plant. 

3. Opium, an important medicine, whofe nature is not. 
accurately known, It is extra¢ted from the white poppy, in 
Perfia, &c. where it flows through incifions made in the green 
capfules of the plant, in the form of a white juice, which 
dries into brown tears of the true opium. The opium of _ 
commerce is obtained, by preffure, from thefe capfules, moifte 
‘ ened with water, and comes to us in a dry form, in flat cir- 
cular cakes, wrapped up in leaves, -and mixed with many im- 
purities. It is purified by folution in as fmall.a quantity of 
water as is fufficient to fufpend it, with the aid of heat 5 which 
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being filtered, or ftrained by ftrong preflure, is evaporated on 
the water bath. This is the extract of opium, and contains a 
faponaceous extract, a refin, a folid effential oil, an odorous, 
noxious, and narcotic principle, an effential falt, and a gluti- 
nous matter. As the odorant, poifonous and narcotic princi- 
ple is often productive of bad effeéts, attempts have been made 
to obtain an extract of opium deprived of this principle. 
Baumé, who has made many experiments on opium, volatil- 
ized this principle, together with the effential oil, and by that 
means feparated the refin, after a digeftion of fix months. 
Bucquet has difcovered, that the fame fedative extract, with 
out the narcotic property, may be obtained by diffolving opium 
in cold water, and evaporating the folution in a water bath. 
Lorry, who has made fuccefsful inquiries into this fubjeét, 
finds, that opium, after fermentation, affords a diftilled water, 
which had the fedative property, without producing the bad 
effects of the crude fubftance, and which he has ufed with 
great fuccefs. He obferves, that the odorous principle of this 
medicine cannot be deftroyed by any procefs. 

When the plants, from which it is propofed to make ex- 
tracts, are dry and ligneous, maceration, infufion, or decoc- 
tion in water, are employed, according to the ftate and nature 
of the materials: maceration is, in moft cafes, fufficient. 
Odoriferous plants muft be only infufed ; decoction extras 
too much, and feparates the refinous part, forming a thick 
fluid, which becomes turbid on cooling. Infufion may be 
ufed, in all cafes, according to the opinion of the moft cele- 
brated phyficians and chemifts, — : 

Water extracts various produéts from feveral plants. Thus 
the berries of juniper afford a mucilaginous extract; quinqui- 
na, a foapy extract, in {mall tranfparent {cales, refembling falts, 
_ af the evaporation be made in very shallow veffels.; and rhubarb 
affords an extracto-refinous fubftance. 

The nature of the faponaceous, or more properly the chemical 
extract, was thought to be a compound of oil and fixed vege- 
table alkali. The extracts, prepared in pharmacy, are very 
far from being all of the fame nature; they are mixed with 
mucilage, effential falt, faccharine juice, refin, &c. From 
thefe confiderations, Rouelle, with the intention of illuftrat- 
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ing this part of medical chemiftry, diftinguifhed them into the 
three genera we have mentioned : but the pure extract, rec- 
koned among the immediate principles of vegetables; muft be 
confidered as a compound differing from the others, and pof- 
feffing peculiar properties. I have found that this principle is 
by no means a foap; that it has the property of abforbing at- 
mofpherical oxygen ; of becoming infoluble in water; and of 
affuming the characters of a concrete oil. Thefe are the pro- 
perties by which I now diftinguith it from all the other imme-~ 
diate principles of vegetables. 

Extracts are prepared in the large way, in commerce, by 
means of water. Such as, | | wt 

1. The yellow juice of liquorice, by the firft infufion, or 
black, by ftrong decoétion. This lait is burned, and contains - 
a true charcoal. It is purified by folution in water, filtration, 
and evaporation, ufually with the addition of fome effential 
aromatic oil of annifeed, cinnamon, &c. | 

2. The caoutchone is prepared in the Eaft Indies from the 
infufion of the feeds of a kind of palm, called areca, the infu- 
fion being evaporated, and made into cakes. It is purified by 
folution in water, and evaporation, ufwally with the addition 
of aromatics. — | | 
Among the extraéts prepared for medical ufe, Rouelle par- 
ticularly diftinguifhed thofe which are mixed with refin, by 
the names of extragfo-refinous, and refino-extraciive fubftances. 

Extracto-refinous matter does not burn without being firft 
dried, and appears to contain a larger quantity of extrac, pro- ; 
perly {fo called, than of refin. The refino-extractive burns | 
much better, and appears to contain more refin, than extrac. 
tive matter.. This happy diftinétion fhows, that the two fpe- 
cies confift fimply of mixtures of extraét with different dofes 
of the refinous principle. They are not, therefore, with pro- 
ptiety called extraéts, that name being applicable only to the 
faponaceous matter, whole properties we {hall proceed to enu- 
merate. / Ni: oa 
» The pure extra& differs from the foregoing : it is a dry, 
folid, brownifh red, tranfparent fubftance, which does not 
burn by itfelf, but emits plentiful fumes, and contains more 
or lefs effential falt. - Its tafte is almoft always bitter; by di- 
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{tillation, it affords an infipid phlegm ; this phlegm, by a mild 
heat, becomes gradually of a deeper colour, and affumes alka- 
line properties, as is obfervable with elaterium, extraét of bo- 
rage, &c, The ammoniac is formed by the heat; a {mall 
quantity of empyreumatic oil next comes over ; and the coaly 
refidue, which is light and porous, contains potafh, and al- 
moft always neutral falt. The extrac, expofed to air, be- 
comes mouldy, and attracts moifture ; the falt it contains cryf- 
tallizing, and feparating from the extraétive part. They are 
often changed, and entirely decompofed. It diffolves in wa- 

r; producing the appearance of a ftrong infufion. Acids 
decompofe this folution, in the fame manner as they do foaps, 
and difengage a principle more or lefs: oleaginous. Metallic 
folutions likewife feparate this principle, by double affinity. 
Thefe properties were reckoned fufficient to make the extra@ 
be confidered as a kind of foap; but they were owing chiefly 
to the attraction of this fub{tance for oxygen, and*the abforp- 
tion of this principle. The extract, therefore, properly fo 
called, is an organic compound of hydrogen, carbon, and a 
{mall quantity of azot, which has a ftrong attraction for oxy- 
gen, abforbs it from a great variety of bodies, and paifes into 
the ftate of a concrete oil. 

Extraéts are ufed in medicine as aperitive, folvent, diuretic, 
ftomachic_ remedies, and are daily adminiftered with great 
fuccefs >. 


| 
Rh 
i 


NOTES ON CHAPTER III. 


a Ta reader, before he begins to read this part of the text, will do well to 
confult the whole of Chapter X. in the Philofophy of Chemiftry, together with 
the fection on viata VII. entitled, Acids of tbe ie Glofs; or with Binary Ra- 
dicals. 

b No part of chemiftry has undergone of late years greater or more sl bane 
changes, than that which relates to the analyfis of vegetable fubftances. The 
method which has been followed in inveftigating the compofitien of vegetables, 
perhaps will be beft underftood by examples. Thofe which I fhall fubjoin have 
been taken from the retnet of F gatesors or from ne of his soaps eid and ¢o- 
care 
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Saps of vegetables. ‘Vauquelin has lately examined thefe fubftances; and though 
from his analyfis it appears that they differ confiderably in their compofition, yet 
there are principles in them which feem to be common to them all. 

The fap of the common elm (ulmus campeftris), collected early in Floreal, 
was of a red brown colour, had a mild mucilaginous tafte, and reddened, in @ 
manner fcarcely perceptible, the tinéture of turnfole. Ammoniac produced in it 
a very copious yellowifh precipitate, which diffolved with effervefcence in acids. 
The folutions of barytes and lime produced the fame effect, Oxalic acid, and the 
nitrat of filver, produced a white precipitate. Sulphuric acid produced a lively 
effervefcence, and the mixture emitted the fmell of acetous acid. Oxygenated 
muriatic acid deftroyed the colour of this fap, and produced in it a yellow colour- 
ed precipitate. ° The hydro-fulphure of potafh, and fulphat of iron, produced no 
change. Alcohol occafioned a flocky precipitate. 

1,039 kilogramms of this fap were evaporated with a gentle heat. During the 
evaporation, 1. A brownifh pellicle was formed at the furface ; 2. A brown mat-_ 
ter was feparated in a flocculent form; 3. An earthy matter, rough to the touch, 
‘was depofited on the fides of the veffel. When 9-1oths of this liquor were eva- 
porated, it depofited, in cooling, a yellow earth, which diffolved with effervef 
cence in muriatic acid. The seabed parts snfoluble in this acid weighed 637 
gramms. The muriatic folution, mixed with carbonat of hee: afforded 0,5 of 
carbonat of lime. 

‘The remaining ©,x of the liquor was filtered, to obtain ane flocks ihictl floated 
in it: thefe weighed 0,743 gramms, diffolved with effervefcence in muriatic 
acid, and afforded 0,138 grammis of carbonat of lime, mixed with a little car- 
bonat of magnefia. The carbonat of lime, therefore, had been mixed with 
©,42§ gramms of vegetable matter. ; 

The liquor was now evaporated with a gentle heat. It afforded 93553 gramms 
of a greyifh extract, which ftrongly attracted moifture from the air, and had a 
very fharp faline tafte. With concentrated fulphuric acid it produced a lively ef- 
ferveftence, and a fmell fimilar to that of radical vinegar. When diftilled with 
3 parts of fulphuric acid, diluted with 2 parts of water, it afforded a very con- 
centrated acetous acid. ‘The refidue in the retort-was fulphat of potadh, with an 
excefs of acid. It follows, therefore, from thefe experiments, that the extract 
from the fap of the elm is chiefly compofed of acetit of potafh. 

¥,039 kilogramms of elm fap contain 0,795 gramms of carbonat of lime, 1,06 
gramms of vegetable matter, and 9,24 gramms of acetit of potafh. 
‘The fap of the elm collected later in Foreal, exhibited with reagents the ine 
phenomena. During evaporation, a calcareous depofite was formed on the fides 
of the veffels, which diffolved with effervefcence in acids. With carbonat of pot- 
afh, this folution afforded 1,3 gramms of carbonat of lime, but to hold this quan 
tity of carbonat of lime in folution, a quantity of carbonic acid is required, near- 
ly equal to that which the carbonat itfelf contains. The liquor from which the 
calcareous carbonat had been feparated, afforded 16,19 gramms of acetit of pot.’ 
afh, and 2,069 gramms of vegetable matter. Remarking that the carbonat of — 
lime, and the acetit of potafh, did not exift in the fame proportion in the wood 
and bark of the elm, asin the fap of that tree, Vauquelin is inclined to think, 
that thefe falts are.decompofed by the vital a@tions of vegetables, and that the 
carbon and hydrogeni in the acids of thefe falts, ferve for the formation of ec , 


table matter. is 


Collegted ftill later in the feafon, the fap of the “alm did not. differ. fob the 
foregoing | in its phyfical properties, except in having a little more hon and 
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colour. By evaporation, it afforded the fame products, but the quantity of ve- 
getable matter was increafed, while that of the carbonat and acetit was propor. 
tionally diminifhed. 

. The vegetable matter contained in. the ep of the elm, when hipies to the 
combined ation of air and heat, was changed in its colour, became infoluble in 
the fap, and was of courfe precipitated. From thefe properties, and from the 
vapours which it exhaled during combutftion, it feemed to have pafled from the . 
mucilaginous ftate to that of wood, the particles of which not nevis had time 
to coalefce, remained in a pulverulent form. 

The fap of the elm kept for fome time ina flafk, containing a fall quantity of 
- air, was completely decompofed and became alkaline. | 

2,45 htectogramms of this fap afforded, by evaporation, 16 gramms of brown 
flocks, which diffolved with effervefcence in the nitric acid, by which it appears 
_ they confifted of carbonat of lime and vegetable matter. From the clear liquor 
evaporated to drynefs, 0,106 gramms of carbonat of potafh were obtained. 

By this analyfis, it appears that alkalis are not contained in vegetables in a ftate 
of combination with vegetable matter, but in the ftate of falts combined with the 
acetous and carbonic acids, and that their developement is owing to the deftruc- 
tion of the acetous acid. This analyfis fhows, that the fap of the elm. is. com- 
pofed of acetit of potafh, lime, a large quantity of vegetable matter and carbo- 
nat of lime. The fap of the elm contains alfo marks of the fulphat and muriat 
~ ef potath, but they are too flight to be regarded. 

‘Vauquelin takes advantage of thefe \refults to account for the origin of fome 
very fingular preducts in exudations, diftilling from a kind of carious ulcer in 
fome fpecies of elm. In an analyfis of this fubftance, contained in the 21ft vo- 
lume of the Aznalles de Chemie, he found that by wafhing 7 gros 46 grains of this 
exuded matter, which was of a white colour, with water, that the water ac- 
quired a flight amber colour and very evident alkaline tafte, and gave now a 
green tinge to blue vegetable colours. When evaporated to drynefs, it afforded 
by calcination in an open vefiel, a brownifh fubftance which weighed x ounce 5 
gros 36 grains. This calcined matter was found to confift of carbonat of potafh, 
mixed with a fmall quantity of the fulphat of potafh. 

| The bark of the elm produced an effervefcence ia muriatic acid, nar the folu- 
tion afforded a copious precipitate by carbonat of potafh, and oxalicacid. Lime 
water alfo produced a bees but lefs copioufly than either of the former re- 


ents. 
cee pine of the bark of she elm feemed to be compofed of 
Vegetable matter, - 0,605 
Carbonat of potafh, -- 0,342 
Carbonat of lime, .. - 0,0,59 
Carbonat of magnefia, 0,003 . 


A fimilar exudation of a black colour had alfo an alkaline tafte, was foluble wf 
water, effervefced with acids, and gave a green colour to blue vegetable infufions ; 
alcohol coagulated it ; acids decompofed it’; calcareous and metallic falts decom- 
pofed it, and formed with it a very thick magma. Sulphuric acid formed a pre- 
cipitate that was foluble only in a large quantity of water. Alkalis diflolved this 
depofite with great facility, and received from it a red colour. This fubftance 

feemed to owe its great folubility to the potafh which it contained, and of which 
it was deprived by the aes It feemed to have fome propantisa analogous to the 


C an) 
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gums. Like mucilage, it was foluble in water, and infoluble im alcohol, but it 
was precipitated from its folutions by acids which mucilage is not. 

The quantity of potafh obtained by combuftion from 4 ounces 7 gros 46 grains 
of the bark of the elm, is equal to that obtained from so pounds i the wood. 

The fap of the beech (Fagus Sylveftris) collected early in Floreal, had a brown 
red colour, and a tafte fimilar to the sr ulneshte of tan. It reddened only very | 
flightly the tincture of turnfole; a precipitate was formed in it by barytes, ame 
moniac, carbonat of potafh, and oxalic acid. Oxygenated muriatic acid pro~ 
duced a flocky precipitate of a yellow colour. Concentrated fulphuric acid gave: . 
to it a black tinge, and difengaged a fmell of acetous acid. The hydro-fulphure of 
ammoniac did not produce any change. Sulphat of iron was precipitated of a blacks 
colour; and the folution of glue fermed in it a very copious white precipitate. 

4,58 hectogramms of this fap evaporated with a gentle heat, afforded 10,508 
gramms of a brown extract, very ductile in the heat, but brittle in the cold. . 
The fmell of this extract had a ftrong refemblance to that of warm bread; its 
tafte alfo partook a little of that of bread. It ftrongly attracted moifture from 
the air, became foft, and at laft liquid. Expofed to the air for 24 hours, it Té= | 
ceived an augmentation of 0,15 in its volume, Ammoniac was difengaged by 
adding quicklime to this extract. Sulphuric acid difengaged acetous acid. Alco-~ 
hol diffolved only a part of this extract ; cai that it was of a eee 
nature. 

The fap of the beech, therefore, is saint of, 1. A yet acid’s; 4. Ay hele 
reous falt; 3. An alkaline falt; 4. Gallic acid’; 5. Tannin; 6, An extraclive and 
mucous fubftance. 

The fap of the beech collected later in the feafon stg at the fame phyfical 
and chemical characters with the foregoing. 

9,171 he@ogramms of this fap depofited by SR He gramms of a 
brownifh matter, which by diftillation afforded an ammoniacal produ, a thick 
and fetid oil, and a carbonaceous refidue, difficult of incineration. This char- 
coal, with muriatic acid, gave 0,26 gramms of alumine ; the nennaindes weighed ~ 
only 0,21 gramms. 

The liquor from which this matter had been feparated by sivaiptieds affirded, 
with a folution of fifh glue, a greyith precipitate, which weighed 3,175 grammis, 
roo ‘parts of this combination, when dry, confifted of 43 of fith glue, and 57. of 
tannin. The liquor {till contained gallic acid. It afforded, by evaporation, 18 
gramms of an extract, only a fmall part of which was foluble in beiling alcohol, 
and the greater part even of this was depofited in the cold. The part énfoluble 
in alcohol, when treated with water, left undiffolved 0,530 gramms of a brown 
powder, which burned with difficulty, and which emitted during combuftion the 
fmell of animal matter; it remained black in the fire, and effervefced in a lively 
manner with muriatic acid, during which the carbon it contains was feparated. — 

The liquor filtered and diluted with water, gave, ‘with carbonat of potafh, 

0,372 gramims of carbonat of lime. It would feem, therefore, from this analytis, 

that the extta@tive matter poffeffes the property of decompofing calcareous AagNity 
in order to unite with its bafis. 
- The folution in alcohol afforded, by evaporating it to drynefs, a yellowifh red 
tranfparent extract, which had a faline and harp tafte, attracted nioifture ftrong- 
ly from the air, and had fome refemblance to the. mucous extract of farina. sik, 
was entirely feluble in water. 

The aqueous solution " the extra& infoluble in alcohol, mixed with a folutiog 
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of carbonat of agnllt afforded : ae gramms of a coloured calcareous precipi- 
tate... 

During ighcisatinns a pela was facceflively formed on the furface of the li- 
quor, from which the precipitate had been feparated, When reduced to dry- 
nefs, nitric acid produced in it a lively effervefcence, owing to the difengagement 
of carbonic and of acetous acids, When too large a quantity of nitricacid was 
added, the acid acted on the vegetable REN, and faccholattic and oxalic acids 
were formed, 

It follows from this analyfis, that the pin of the beech differs from that of the 
elm, I In the abfence of the carbonat of lime; 2. In containing free acetous 
acid, tannin and gallic acid. It was natural to expect, that the fap of the beech 
fhould not contain any carbonat of lime, fince it contained free acetous acid; yet 
it is poflible that the calcareous falt may be produced in the vegetable by means 
of carbonic acid, and that the acetous acid may be afterwards formed, which, by 
combining with the lime, difengages the carbonic acid to be found in all faps. 
The fap of the beech contained alfo a colouring matter, which gave a red tinge. 
to wool, cotton, and thread. 

The fap of the yoke-elm se ag fylveftris), collected in the month of Ger- 
‘ minal, ‘was clear like water, had a flightly fweetifh faccharine tafte, and a {mel} 
fimilar to that of whey. | It reddened ftrongly the tincture of turnfole. Barytes 
produced i in it a very copious white precipitate, foluble in muriatic acid Car. 
' bonat of potath alfo produced a white precipitate, which diffolved in acids with 
effervefcence. Concentrated f{ulphuric acid gave a brown, colour to this fap, and 
difengaged a ftrong {mell of vinegar. Oxalic acid produced a copious white ets 
cipitate; and the nitrat of filver gave it a very beautiful red colour. 

3,118 hectogramms of this fap were diftilled in a glafs retort. A milky liquor 
affed over into the receiver: that which remained in the retort was of a brown 
red colour. This laft afforded, by evaporation, 8,279 gramms of a flraw-cclour- 
ed extraét, which had a fharp tafte, attraéted moifture flightly from the air, dif- 
- folved in water, and afforded, by alkalis, a yellowifh white precipitate. 

10,774 kilogramms of the fame fap were diftilled in an alembic. The liquor 
which paffed over was clear, and hada tafte and fmell very fimilar to that of 
whey. The firft portions were not acid, but the laft were very fenfibly fo. The 
refidue was dry, had a brownifh red colour, a sited acid tafte, and gave an evi« 
dent red colour to turnfole. | . 

This extractive refiduc was diluted with about 2,45 PeeStedleatistcb of water. -A 
precipitate was formed; which confifted of a certain quantity of extra@tive mat- 
ter, combined with the lime which had been feparated from the acetous acid by 
the fuperior affinity of the vegetable matter. 

The folution of extractive matter afforded a brown, tranfparent; brittle extract, 
which weighed 11,78 gramms. Expofed for 48 hours to the air, it became foft- 
ened on its furface, and gained an additional weight of 2 gramms. Mixed with 

ie genes and a little water, it gave out a {mell of ammoniac. 

2 gramms of this extract diffolved in water, and mixed, 1. with muriat of ba- 
rytes, formed a precipitate infoluble in muriatic acid; 2. with nitrat of filver, a 
depofite infoluble in nitric acid ; 3. with fulphuric acid, a coloured flocky precipi- 
tate. 4. with oxalic acid, a white precipitate ; 5. with ammoniac, a coloured 
light precipitate; 6, with carbonat of potafh, a more copious and lefs coloured 
precipitate than the foregoing. | 
- The fap of the Total: was received in a copper velfel, which gave to it @ 
green colour. 


/ 
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1,336 myriagrams of this were evaporated in a filver veffel. Asfoon as it bes 
gan to boil, the green colour difappeared, and it became of a brown yellow, 
2 gramms of yellow flocks were at the fame time feparated, which had no tafte, 
but burned with a fetid ammoniacal odour. They were compofed of oxyd of 
copper, and of a vegetable fubftance that had a ftrong refemblance to animal 
matters. 

The liquor from which 8 flocks had been feparated, when evil to dry- 
nefs, afforded 12,7 gramms of a chefnut coloured extract, which was dudtile and 
ropy when warm, but brittle when cold. Alcohol diffolved nearly one half of \ 
this extraét; and the folution afforded, by evaporation, a tranfparent fubftance of 
a faccharine tafte, which reddened the tinéture of turnfole, and gave ne precipi- 
tate with potash, 

The matter infoluble in alentiel, when diffolved in water, let fall the oxyd of 
copper in the form of a red powder. The folution did not redden tincture of 
turnfole, but it gavé a copious precipitate with potafh. This extractive part 
{welled by heating it in a filver crucible, and emitted the fmell of pyromucous 

acid, leaving behind it a reddifh refidue, confifting of carbonat of lime and red 
‘oxyd of copper. 

It appears, therefore, from the. evaporation of the fap of the ikea ‘that 
the copper contained in it is reduced to the metallic ftate by the extractive matter 
which feizes,upon its oxygen. It appears alfo, that alcohol feparates this extract 

" {nto two parts, one of which contains extraét, fugar and acetit of potafh, and 
another which contains mucilage, acetit of lime and a colouring fubftance.. 

1,957 kilogramms of this fap expofed in an open glafs veffel exhibited the fol- 
lowing appearances: 1. It became milky, while a kind of light {cum formed on 
the furface; 2. Carbonic acid gas was continually difengaged; 3. It acquired the 
fmell and tae of alcohol, and its acidity was increafed; 4. At the end of fome 
weeks this odour was diffipated, and carbonic acid was no longer difengaged; 
5. Its acidity was {till more increafed, and the white matter which rendered it 
muddy was collected at the bottom in a flocky form; 6. At the end of 5 decades - 
the acidity had diminifhed, and the liquor, had become clear; a white mucilagi- 
nous pellicle had formed again.on the furface, which increafed in thicknefs; 
7. This pellicle had diminithed in its volume, and had affumed a blackifh brown 
colour; the liquor was nv longer acid, and had now a mouldy tafte. 

. 73§ gramms of the fame fap introduced into a bottle which contained 1,470 ki- 

logramms, and which was accurately corked, exhibited fome of the phenomena 
mentioned in the preceding experiment. It had become muddy, without becom- 
ing clear, The bottle was opened at, the end of three months, and the air it con- 
tained was found to confift of azotic gas and carbonic acid. The liquor hada very 
{trong tafte of vinegar. 

The fap of the birch (betula alba) has no center ; its tafte is fweet, and, Slightly 
faccharine. It reddens ftrongly the tincture of turnfole. Ammoniac occafions no 
change in it. Barytes produces a precipitate, which is almoft wholly foluble in 
muriatic acid. Alcohol does not produce any feparation. Carbonat of potafh pro- 
duces a white light precipitate. Lime aéts nearly in the fame way as Darytes. 
Oxalic acid occafions a white depofition. Oxygenated. muriatic acid produces no 
change. The. concentrated fulphuric acid difengages vinegar. Nitrat of filver oc« 
cafions a red colour. The hy Bepdaluses, fulphat of iron, ans fifh glue, produce 
no change in this fap. 

$918 kilogramms of this fap were diftilled ina lets retort; i liquor acquir- 
ed a brown colour; what paffed over was flightly milky. The liquor, reduced to 
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_about one fourth of its mafs, depofited, by cooling, 0,212 gramms of a red brown 
powder, which was infoluble in water. ‘The liquor from which this powder had 
been feparated was reduced to the ftate of a dry extract. This extract, which 
weighed 34 gramms, had a brown colour, attraéted humidity from the air, had a 
yery agreeable tafte, and diffolved almoft entirely in alcohol. | 

1,171 myriagramms ef the fame fap were diftilled in a fand bath to 306 gramms 3 
the refidue had a red brown colour, and a very confiderable faccharine tafte. In 
order to afcertain whether this refidue would afford alcohol, 306 gramms were 
mixed with 122 gramms of water, and 1 5,5 gramms of the yeaft of mild ale. The 
mixture was expofed to a temperature of from 12 to 15 degrees. At the end of 
fome days, it fhowed all the marks of fermentation. When 15 days had elapfed, 
it was fubjected to diftillation, and 122 gramms of a liquor were obtained, con» 
taining a large proportion of alcohol. ‘The liquid remaining in the retort had a 
red colour, a tafte faccharine and flightly bitter, and the {mell of beer. It rede 
dened ftrongly blue vegetable colours. Diftilled almoft to drynefs, it afforded 
about 122 gramms of very ftrong acetous acid. 

' Several fruitlefs attempts were made to obtain cryftallized fugar from this li- 
quid, which induced Vauquelin to think that the faccharine matter does not exifb 
in the ftate of a true fugar in this fap. 

The extraét from the fap of the birch had a faccharine tafte, a red brown co- 
Jour, and a f{mell of acetous acid. It diffolved completely in alcohol, with the ex- 
ception of a brown pulverulent infipid matter. This extract was equally foluble 
in water, and its folution exhibited the following characters. By continuing to 

. boil it for a long time, its colour was rendered deeper, and a brown flocky preci- 
pitate was formed, which increafed towards the end of the evaporation. This pre- 
cipitate became pulverulent by drying. It had no tafte, burned readily, and left 
behind it white afhes, which were merely calcareous earth mixed with a little alu- 
mine. Acids and alkalis decompofed this coloured calcareous fubftance. Ammo- 
niac poured into a folution of this extract formed a brown precipitate. White wool- 
jen tufts boiled in a folution of this extraé&t acquired a brown colour, while the ex- 
trad loft a great part of its colour. The addition of a little faturated fulphat of 
alumine renders the colour of the ftuffs deeper, and in this cafe the liquor is almaft 
entirely deprived of its colour. 

Thefe experiments prove, that the extrac contained in the fap of the birch, like 
other faps, is a true colouring matter; 2. That this colouring matter, by the affift. 
ance of heat, takes calcareous earth and alumine from. the acetous acid. 

About 15,3 gramms of the fap of the chefnut were colleéted in Prairial. It had 
only a flightly bitter tafte. Evaporated to drynefs, it afforded a brown extraét, 
in which, at the end of a month, many fmall needles of nitrat of potafh were 
formed. The extractive part was not fenfibly foluble in alcohol; it fwelled much 
on burning coals, and emitted the fetid fmell of animal matter. The part foluble 
in water afforded much nitrat of potafh. The extractive part was not very foluble- 
in alcohol, and feemed to be of a mucous nature. The quantity of this fap was 
too fmall to difcover in it the acetit of potafh. When diluted fulphuric acid, how- 
ever, was poured on the falt obtained from this fap, a very-fenfible fmell of ace- 
tous acid was produced; fo that this fap, like the former, contains acetit of pote 
afh, and unqueftionably a portion of lime. 

Bark of St. Domingo.—Fourcroy, in his analyfis of this bark, the moft come 
plete model of vegetable analyfis which has yet been exhibited to the world, 
pbtained from one pound, by boiling it fucceflively with 320 lbs. of water, 
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9 ounces 56 grains of a matter which could be feparated, by means of alcohol, 


into ; i ‘ “ 


rm Ounces. Gros. Grains. 
r. A fubftance foluble 4 in eek 7 0 xa: AA 
2. Mucilage, - - I I oom 
3. Ared powder, wo om 2 — 
4. Matter of a faline appearance, fe) I — 
&. Flocks infoluble in water, - iO I 12 
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ogo The mucilage pofleffed the well known characters of this fubftance. It af. 
forded no ammoniac by diftillation. \ 

' a The eryftallized faline matter had no we marked tafle, It did net combine 
with alcohol, but was foluble in the proportion of 3 grains in 2 ounces of boiling 
water. Lime water produced on it no immediate effect, but after fome days, a 
brownifh precipitate was formed. Liquid cauftic alkalis united to it with rapi- 
dity. By diftillation, it afforded ammoniac, a yellow phlegm, hydrogen gas and 
-earbonic acid, and oil with a voluminous carbonaceous refidue. 

3. The flocky matter precipitated from the folution in alcohol by water butane 
foft on burning charcoal, and exhaled a very fetid white fmoke, It was partially fo- 
luble in alcohol, but not at all in boiling water. By diftillation, it gave out elaf- 
tic fluids; a very fetid yellow liquor, which gave a green tinge to blue pene 
colours; a thick red oil, with a voluminous carbonaceous refidue. 

4. Red powder, papers tinged with this refifted the action of the air and of oxy- 
genated muriatic acid, almoft as long as Indige. It combined neither with water, ’ 
nor alcohol in any degree of temperature. Alkaline fubftances ‘diffolved it very 
readily, and formed with it a brown red folation. By diftillation, much oil, am- } 
moniae, anda little water, were cbtained; only a fmall Nap of elaitic fluids — 
or carbon, 

5. The fubftance foluble ia alcohol was of a red brown colour, tafte very bitter, 
infoluble in cold, but foluble in warm water, according to the degree of tempera- 
ture. In proportion as the water cools, the greater part is depofited, but a quan- 
tity equal to 1-24th of the water remains diffolved. Lime water added to this fo- 
lution produces a reddifh precipitate refembling ochre, which is rediffelved, if 

-smuch water be ufed, Acids feemed to produce no change in this folution. 1 gros 
of this infoluble matter ‘put.inte 8 ounces of boiling lime water afforded a brick- 
like precipitate, infoluble in 500 parts of water, and in fixed alkalis. Alcohol dif- 
folved it completely. ‘This matter dried eafily in the. air, became black, brittle, 
and fhining, like aloes.  Diftilled, it gave much hydrogen gas and carbenic acid, 
a liquid acid produ& with ammoniac, or the pyromucit of ammoniac with excefs — 
of acid. This principle appeared to. Fourcroy to be fimilar to the refino-extrac- 
tive matter of Rouelle. Oxygenated muriatic acid gas was introduced into a folu- 
tion of 2 gros of this refino-extradtive fubftance in 12 ounces ef water. The firft 
portions of the gas gave to the folution a clear red colour, and feparated from it 

flocks of the fame colour. ‘The liquor and flocks gradually changed their colour, 
the firft became almoft white, the latter. of a flight yellow colour; more of the 
acid heightened the colour of the flocks and deftroyed that of the liquor. The 
~ flocks colleted weighed 30 grains, were infoluble in aleohol at 25°, but eafily fo 
‘at 39°; and in alkaline liquors; lime water produced no precipitate; during eva~ 
‘ ‘poration the liquor depofited 15 grains of a black powder, and by continuing this 
. la a to drynefs 6 grains more, 4 of which were foluble in water. The foluble 
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part contained muriatic acid. It had, as well as the black matter, a fharp and 
rough tafte. During the evaporation, a portion .of the matter is precipitated in 
the form of true carbon. . ‘ 

If the operation be ftopped when the red flecks begin to be precipitated, thefe 
flocks colle@ted and dried, appear to refemble the red powder obtained fram the 
cold decoétion. If the operation be carried farther, the flocks become yellow, 
melt in boiling water, and collect at the furface of ‘this Auid into a blackith layer 
or a true refin. 

1f a folution of this refino-extractive fubftance be expofed to the air, the fur- 
face comes in time to be covered with a beautiful red pellicle; if we ftir the vel- 
fel, this pellicle is precipitated in a pulverulent form, poffefling all the properties 
of the red colouring matter from the decoction. It isnot converted into the yel- 
low refin in this procefs. From thefe experiments, Fourcroy, concludes, 1. That 
the bitter brown fubftance, called refino-extractive, differs from the red powder 
only in containing lefs oxygen; and, 2. That the addition of oxygen converts the 
red powder into refin, taking from it, at the fame time, its tafte and colour. 

‘From the combuftion of the 9 ounces 56 grains of the entire extra@ from a 
pound of bark, 2 gros of afhes were obtained. 64 grains of thefe were diffolved 
by treating them with 2 ounces of water. By evaporation, 4 grains of carbonat 
of lime were obtained, and 60 grains of a white falt, which had an alkaline tate. 
By adding acetous acid, a flight effervefcence was produced. Evaporating to dry~ 
nefs and adding alcohol, 18 grains of acetit of potafh were obtained. The falt 
remaining weighed only 50 grains, By muriat of barytes it was found, that this 
falt confifted of 12 grains of fulphat of potafh, and 38 of the muriat of potafk. 
The 80 grains remaining after the action of the water were treated with muriatic 
acid, the whole was diffolved, a lively effervefcence produced, and muriat of lime 
formed. It appears that the lime exifted in the quinguina. pure, and not in the 
{tate of a carbonat, for acids took it from the extract without producing any ef- 
fervefcence. ‘The 2 gros of afhes, therefore, contained 


Potafh, - Le grains 
Sulphat of potafh, £2 i 
Muriat of potafh, 38 


Lime, - $4 i 


oe 


144 grains. | 


‘The refidue from the decoétion of the quinquina was without tafte and of a 
reddifh brown colour. Alcohol affumed, by boiling on this refidue, a greenifh co- 
lour, and water feparated from the alcohol, a white matter refembling the gluten 
of corn. 

Alkalis had amore marked action on this refidue, becoming red, and the par- 
ticles of the quinquina tranfparent, and as it were gelatinous. After the action 
of fucceflive leys, a pound of this refidue weighed only 3 ounces 6 gros 48 grains. 
The part diffolved feemed to differ little from that which remained undiffolved. 
Atids feparated it almoft pure. vy) ae len 5 ' 

To the 6 ounces x gros 38 grains of refidue from the decofion ‘of one pound of 
bark diluted muriatic acid was added, a flight effervefeence was produced, and 
by the afliftance of heat, 193 cubic inches of carbonic acid gas were obtained. 
The muriatic folution afforded by carbonat of potafh 4 gros 4 grains of carbonat 
of lime. is Sie . 

A pound of the refidue was put into.a retort and diftilled ina heat gradual- 
ly increafed. 3200 cubic inches of claftic fluids paffed over into the apparatus, 
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1600 of which were carbonic acid, and the remainder was carbonated hydrogen gas. 
4 ounces 2 gros of a yellow liquor were contained in the receiver, which had the 
{mell of pyro-mucous acid, reddened blue vegetable colours, and contained a large 
‘ quantity of arhnmoniac, r ounce 64 grains of a brown concrete oil, the greater 
part of which was foluble in alcohol. The carbonaceous refidue effervefced with 
acids, and contained lime. ; 

A poutid of the refidue from the decoGtion was mixed with 16 pounds of wa- 
ter. After fome time, it became reddifh from the abforption of oxygen. A fte 
milar colour was produced the moment nitric acid was brought into contaé with 
this refidue, and the mixture became covered with froth from the difengagement 
of an elaftic fluid. The folid and liquid matter became gradually yellow. Of 
the 504 cubic inches of gas difengaged, 336 were carbonic acid, the other 168 
cubic inches were azot. The carbonic acid in this experiment, feemed to come 
from the carbonat of lime, for the difengagement was unaccompanied with the 
production of nitrous gas. By applying heat, this gas was produced in great a- 
bundance. Boiled for a quarter of an hour, the liquor and the refidue affumed 
a citron colour; after being wafhed and dried it weighed 5 ounces 1 gros. By 
the evaporation of the liquid, 1 ounce § gros 22 grains of oxalat of lime was ob- 
tained. By, a third evaporation, cryftals of oxalic acid were depofited, which 
were feparated from the other faline matter by the addition of lime. By adding 
to the liquor, {till farther evaporated, a folution of nitrat of lead, 1 gros 36 grains 
of a yellow fubftance weré depofited, which, on examination, proved to be the 
malat of lead. By faturating the liquor with potafh, and evaporating to cae 
t gros of acetit of potafh was found in the refidue. 

The cryftals of oxalat of lime and the precipitate weighing 10 ounces 3 gros, 
‘were treated with diluted muriatic acid, a flight efferve{cence was produced, and 
the faline mafs loft x ounce 3 gros. The muriatic folution evaporated to the ~ 
confiftence of fyrup, had an acid tafte, though it exhaled no more vapours of mu- 
riatic acid. Lime water was poured into the folution, and 1 ounce of citrat of 
lime obtained. The 9 ounces remaining undiffolved were oxalat of lime. From. 
x pound of refidue were obtained by nitric acid, 5 


Ounces. Gros. Grains. 


t. Carbonic acid, ae re) 4 48 

2. Azotic gas, - ° I 8 

3. Lime, = - ° 6 — 

4. Oxalic acid, ..'.” = eae ro) ate 

5. Citric acid, - ° 5 oes 

6. Malic acid, = ° ° 36 

7. Acetous acid, - ° fr) 4s 
or emawaes omreees el 
II , I 65 


The refidue well wafhed and dried, weighed 5 ounces x gros. It had @ citron 
yellow colour and an auftere tafte, was infoluble in water, but very foluble in 
alkalis, which deepened its colours. By heating a part of it with concentrated 
nitric acid, it afforded the fame produéts as in the foregoing experiment. Diftil- 
led in clofe veffels, it afforded much concrete oil, carbonated hydrogen gas, car- 
’ bonic acid gas, pyrolignous and febacic acids, but not one particle of ammoniac, - 
the nitric acid having difengaged the azot, as in its action on animal fub- 
Tances, 
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és pourid of quinquina reduced to powder was diftilled in 2 chemico-pneumatic 
apparatus, to which 3 receivers were adapted, containing each 2 pounds of lime 
water. At firft a colourlefs, then yellowith fluid paffed over into the receiver. 
Carbonic acid gas was difengaged before any inflammable gas. The latter gas 
was accompanied by a brown concrete oil, By this»procefs, 3000 cubic inches of 
elaftic fluids weré obtained, 5 ounces of a yellow and fetid water, and 2 ounces 
of cencrete oil, The carbonaceous refidue weighed 5 ounces 50 grains. The pre- 
cipitate in the flafks of lime water weighed. 3 ounces: gros 8 grains, and con- 
tained x ounce 8 grains of carbonic acid. ‘Muriatic acid difengaged from the car- 
bonaceous refidue, as much carbonic acid as age grains of lime require for the 
production of calcareous carbonat. 
The produtts from the diftillation of this pound, Ssetnihee were, 


Ounces. Gros. Grains. 


1. Phlegm, .. - 5 roe a 
4. Oil, - 2 re) oui 
3. Carbon, - 4 2 38 
4. Calcareous carbonat, -@ 6 2 

p¢ ° 8 


5. Garbenic Bid t= 


Had the 3000 inches of elaftic fluid been pure hydrogen gas, it would 
have weighed §3 grains, but it was united to carbon which diminifhed its 
volume and made it weigh more. 

The phlegm had the fmell of pyrolignous acid asd reddened blue vegetable 
colours. It appeared from experiments to be a mixture of pyromucit and pyro- . 
lignit of ammoniac, with an excefs of pyromucous acid. Lime forms with the 
pyrolignous acid, a cryftallizable very infoluble falt, with the pyromucous acid, a 
falt foluble in alcohol and deliquefcent. In this procefs, it is difficult to afcertain 
the quantity of water, as well as of oxygen. Some of the hydrogen efcapes in 
the form of gas, fome in that of oil, and fome in acids. The quantity of azot 
feems to be moft eafily afcertained from that of the ammoniac which lime difen- 
gages. 

A pound of quinquina burned with a flight flame, afforded 7 gros of afhes, of 
which cold water diffolved 60 grains, 10 grains carbonat of potafh, 12 grains 
fulphat of potafh, and 38 grains of muriat ef potafh. The refidue diffolved with 
effervefcence in muriatic acid, all except 4 grains which feemed to be filex, from 
the fides of the furnace. By adding fulphuric acid to the evaperated folution, a 
fulphat of lime weighing x ounce 1 gros tx grains was obtained. During the fo- 
lution, 143 grains of carbonic acid were evolved. Lime water produced a pre- 
cipitate of 20 grains of calcareous phofphat. There is, therefore, 15 ounces 1 gros 
of matter in a pound of quinquina, reducible into elaftic fluids and liquids by heat, 
and thefe fluids and liquids confift of hydrogen, carbon, azot, and aaa! come 
bined together in a proportion not eafily afcertained, 

‘Red Bark.—Fourcroy infufed an ounce of the red Peruvian bark-for fome 
days in % ounces of water. It gave to the water only a very flight degree of 
colour. This infufion became. mouldy at the end of fome days, and appeared to 
contain a mucous fubftance. It reddened blue vegetable colours, precipitated 
lime water, decompofed fulphat of iron, and emitted a fenfible mavsgin of ammo- 
miac. The bark itfelf had loft only a few grains, 

An ounce of this bark was boiled at 7 different times in 14 pounds of water. 
The decoction at rae was of an orange red colour, but became afterwards clear 
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and tranfparent. During the evaporation’ ofthis decoction, grains of different 
figures, and very folid, appeared on the furface of the liquor. The matter which 
was feparated by evaporation was very light, and was precipitated with difficulty. 
When three-fourths had been evapor ated, it was allowed to cool, and the colour- 
ing fubftance, now feparated, of a chefnut red colour. The liquor had only a 
light orange tinge. It was evaporated a fecond time, till about only 2 ounces 

_ remained. In cooling, fome more grains of colouring matter were feparated. 
The liquor was evaporated a third time to drynefs; and the prod ads of the dif 
ferent evaporations being mixed, they weighed 38 grains. Half an ounce of di. 
ftilled water, digefted for fome hours on this product, reddened blue vegetable 
infufions, but did not form any precipitate with the muriat of barytes. It gave a 
black colour, at the end of fome hours, to a cryftal of fulphat of iron; it preci- 
pitated lime water of a yello with white colour. Lime difengaged a fmell of am- 
moniac. A portion of this matter evaporated to drynefs, gave out vapours of 
muriatic acid, on adding to it the fulphuric acid.. Carbonat of potafh, and oxalic 
acid, produced white precipitates in the:folution of this fubftance. Thefe experi« 
ments fhow, that the decoction of red bark contains, 11. Citric acid; 2. Ammo- . 
niacal muriat; 3. Muriat of lime, By comparing, therefore, the action of boil- 
ing water on this fpecies of bark, with that which. it has on te bark of St. Do- 
mingo, it will be found, 1. That the decoétion ef the Peruvian bark is not mu- 
cilaginous, does not mould and fwell up, like that of St. | 2. That the 
extractive matter, and what is feparated by evaporation forms only 
x-16th of the Peruvian bark. It differs from that of St. D go in not being 
precipitated in a ropy matter, but ina chefnut brown coloured powder; its tafte 
is lefs bitter, but more aftringent; it diffolves neither in warm water nor alcohol. 
By analyzing it, we feparate neither gum, gluten, matter of a faline appearance, 
nor the coloured and infoluble-powder feparable from the bark of St. Domingo, 
it feems, however, to be analogous to.that. powder. 

The refidue, from the decoction. with water, was boiled with 12 ounces of 
alcoho), from which, by evaporation, 24 grains of a 'red matter, refembling fome 
oxyds of iron, and infoluble in water, were feparated. - ° . F . 
' The 7 gros of refidue were boiled in 12 ounces of a cauftic,folution of foda, 
Only I gros 51 grains remained undiflolyed. The refidue had acquired a kind of 
tranfparency and gelatinows appearance, had no tafte, and its colour was brown. 

' ‘The portion diffolved in alkali had acquired‘a reddifh colour, and was feparated 
by acids under the form of a mucilage of the fame colour,-which diffolved readily 
in warm water. This kind of mucilage, fubjected to diftillation, afforded the 
fame produéts with the entire extract, shit sins roe secanes, to’ give lefs ammo- 


= 


niac. ah ’ i 

From thefe experiments it appekis, shiek the Pate bark éexhaufted by water 
differs from that of St. Domingo im its colouring principle, as well as in the 
refino- extractive matter which alcoho) takes from it. This principle feems to be 
the fame with that which is taken from it by water, but modified fo as to be no 
longer foluble in that liquid; a property it eines eaten from a: "quantity of 
oxygen which has been fixed in it. 

The refidue, completely exhaufted by water sig alcohol, refembled i in every 
particular the fame refidue from the bark of St. Domingo. It afforded the fame 

“products i in diftillation, the fame acids with the nitric acid, and was equally folu- 

ble in alkalis. me ligneous bafe feems to be the fame in all dry i rab igh fub- 
Stances. 

t gros 4 grains of afhes were obtained from the combuition of 6 ounces of the 
red bark. Diffolvedin 4 ounces of diftilled water, 18 grains of a faline fubftance 


{ 
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were obtained from the athes, compofed of rr grains of carbonat of potafh, 
4 grains of muriat of potafh, and 3 grains of fulphat of potafh. The remaining 
54 grains united readily with the muriatic acid. Sulphuric acid formed in this 
folution x gros 12 grains of fulphat of lime. -Lirhe-water added to the folution 
feparated 5 grains of pure maghefia. 

From thefe experiments it appears, that the Peruvian bark does not afford fo 
- much aihes as that of St. Domingo, fince a pound of the latter affords 7 gros, 
while the fame’ quantity of the former affords only 2 gros, , The afhes, however; 
of the Peruvian bark contain more faline matter; for 76 grains of the afhes from 
the Peruvian bark afford 18 grains of falt, while 7 gros of the other gives only 
54 grains. Aan. de Chem. Tom. VILL. p. 113. Tom. IX. p. 7. 
_ Peruvian bark (cinchona officinalis),—An ounce of this was infufed for 40 hours 
in 24 ounces \of water, at 12° of Reaumur. The mixture became mouldy, The 
water had become yellow, bitter, faline, and fomewhat aftringent to the tafte. By 
evaporating it to 3 ounces, it formed, in cooling, a depofite, which weighed 5 grains. 
The bark had loit 30 grains.. The refidue was boiled repeatedly in water till it 
no longer gave any colour or tafte to this fluid. When united and evaporated 
flowly to 6 ounces, thefe decoétions afforded, by cooling, a reddith precipitate, 
weighing 28 grains, By carrying on the evaporation to 2 ounces, a fimilar' red 
powder was precipitated. This liquor afforded 2 gros 16 grains of an extractive 
fubftance. This mafs boiled with 3 ounces of alcohol, imparted to ita reddifh 


colour ; by cooling, 20 grains of nitrat of potafh were depofited on the fides of the - 


veffel. 

Slowly evaporated, the fpirituous mixture exhibited red Shits which, when 
dry, weighed 6 grains, of which one and a half was magnefia. ‘The muriatic acid 
had been carried off along with the alcohol. The other 4 grains feemed to be of 
- the fame nature with that depofited from the decoction; The mafs remaining was 
mucilaginous. It diffolved in 2 ounces of water, and afforded 4 grains more of the 
precipitate. Carbonat of pofafh precipitated from it four and a half grains of car- 


bonat of lime, mixed with a half grain of alumine. By boiling, another grain of 


magnefia and 6 grains of muriat of potafh were obtained. 

To the united decoctions of an ounce of bark, lime water was added, fo long as 
any precipitate was formed. This precipitate was of a red colour, and weighed 6 
grains. The mafs was diffolved in 3 ounces of water, and, in filtering, left 10 
grains of a pulverulent refidue on the filter. The folution did not now produce 
any black precipitate in mixing it with the folution of fulphat of iron. Carbonat 
of potafh was added to the folution, and a white earth was precipitated, weighing 
6 grains. With fulphuric acid, this earth afforded 6 grains of {ulphat of lime and: 
alumine. By boiling the refidue with 3 ounces of alcohol, 20 grains of nitrat of 
potath weré obtained by cooling, and 6 grains of muriat of potafh by evaporation, 

In this procefs the lime takes the aflringent principle from the decoction of bark, 
and decompofes the muriat of magnefia. Boiling water, therefore, extracts from 
an ounce of bark 


Nitrat of potafh, a bop: Muah eho gouppaings 
_ Mturiat of lime, os 6- 
Magnefia, =" “ 4 
- ye F _ Alumine, * a’ x I-half. 
Mucilage, - (os 60 
Reddith powder, = 4o 
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Cold water diffolves little of the reddith powder. It was on this principle that 
the property of producing aga precipitates with the fulphat of iron feemed to 
depend. 

The extract, 3 gros 4 grains from an ounce of bark, burned in a Senbante: was | 
reduced to a charcoal, weighing 66 grains. Evaporating from it 4 ounces of wa 
_ ter, 16 grains ofa faline fubftance, giving a green tinge to blue colours, were ob- 

tained. By treating it fucceflively with diluted fulphuric acid, alcohol, and mu- 
riatic acid, it appeared that the extract from an ounce of bark contained carbonat 
of potath, 3 grains’; muriat of potafh, 6 grains; carbonat of lime, 3 grains; mag- 
nefia, 2 1-half; alumine, 4 I-half; == 19 grains. GC. C. Bertbollet. Ann. de Chem. 
Tom. XVI. p. 172. 

Senna.—Bouillon Lagrange obtained an extra@ive matter sive the evaporation 
of the decoction ang infufion of fenna. Oxygenated muriatic acid produced the 
fame effect on this extractive matter as on the infufion or decodtion. This 
extract, in clofe veffels, gave much hydrogen gas and carbonic acid, with a liquid 
and an oily produ&t. ‘The liquid contained ammoniac and pyromucous acid, for 
it reddened blue vegetable cclours, and exhaled ammoniac by the addition of 
lime. 

Alcohol diffolves about one third of this extract. Water prtidilts no change 
on the folution. Evaporated to drynefs, a dry, friable, bitter mafs is obtained, 
which attracts moifture from the atmofphere. Mineral acids diffolve it. Alkalis 
produced a yellow precipitate in the folutign in alcohol, which feems to refemble 
much that obtained by the addition of oxygen. 

Diftilled water diffolves the part not diifolved by alcohol. Alcohol, lime water, 
and alkalis, produce no precipitate in the aqueous folution, By evaporation, it 
affords a bitter brown matter, foluble in water, but not in alcohol. This forms 
.an adipo-cire by the addition of oxygen. 

The aqueous folution precipitates barytes; not fo the alcoholic folution. 

A yellowifh brown precipitate is formed by expofing an infufion of fenna for 
fome time to the air, upon which water feems to have little ation. It appears to 
take from it a little colouring matter and lime. . 

Alcohol diffolves a portion. If this folution be evaporated, we obtain a blackith 
{caly bitter mafs, which has all the properties of a refin. Subjected to diftillation, 
a liquid acid, concrete oil and carbonic acid are obtained. The. liquid acid contain~ 
ed ammoniac. ‘Thefe refults are the fame ag from the fubftance obtained by means 
of oxygenated muriatic acid, 

By combuftion, the dry extract affords pot, en of gies) carbonat fr 
lime, magnefia, and filex. Mins 

With nitric acid {enna leaves afforded the egelid acid. 

By diftillation, fenna affords’a coloured acid liquor, carbonic acid, a brown 
concrete oil, and hydrogen gas, with a carbonaceous refidue. Miuriatic acid occa- 
fioned an effervefcence with this refidue, difengaged fulphurated wacacies and 
produced the muriat of lime. 

It appears from this apalyfis that the part diffolved by alcohol is not a refin, but, 
a fubftance containing the principles of refin, and requiring only sig ple to form 
one. nn. de Chem. Tom. XXIV. p. 14. 

Gaffia ffularis.——Vauquelin has given an interefting analyfis of this fubftance i in 
the 6th volume of the Annalles de Chemie. 

An extract of 6 ounces 7 gros were obtained from a pound of that fubftance, 
by treating it with 6 pounds of warm water, and by feparating the infeluble ‘erdey 
with the filter. | 
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Daring the evaporation of the liquor, an elaftic brown pellicle was fucteflively 
formed and removed. It weighed when dry 73 gtains. 

When reduced to 1-4th of its original volume, two fubftances feparated by cool- 
ing, one foft and flightly folid, weighing when dry 4 gros; the other liquid. » 

A new evaporation did not occafion any fimilar feparation. Alcohol feparated a 
very black matter, weighing two gros. By evaporation, the alcoholic folution af- 

forded two ounces of a yellowith tranfparent mattet, which had at firft an agree~ 
| able, but, after fome time, a naufeous tafte. By treating the refidue of the extrac- 
tive matter with oxygenated muriatic acid, 47 grains of a yellow precipitate were 
obtained. By faturating the muriatic acid arifing from the decompofition of the 
oxygenated acid, the liquor gave a flightly coloured fubftance, which had a very 
agreeable tafe. ber 

When the oxygenated muriatic acid was added in too large a proportion, it a@- 
ed on the faccharine principle, and gave rife to new properties. This ation wag 
prevented by adding a little ammoniac. The quantity of faccharine matter ob- 
tained was equal to 2 ounces 3 gros. . ak ae 

Examination by reagents.—The. feeds {welled in boiling water, broke their co- 
verings, and affumed a mucilaginous form, The plantule had undergone none of | 
thefe changes. ~ : 

The parenchymatous matter was'of a black colours without fimell or tafte. Alco« 
hol had no action. The nitric acid forms oxalic aeid with it, difengaging at the 
fame time azot. Oxygenated muriatic acid bleaches its 

The brownifs pellicle was infoluble in water, but foluble in fpirit of wine. The 
folution was decompofed by water. Nitric acid difengages from it 4 fmall quan- 
tity of azot, and the refidue is almoft pure oxalic acid. Cauftic alkalis unite to 
it with heat. It is analogous to the gluten of corn. : 
| The foft and flightly folid matter diffolved only in fmall quantities in cold, but 
readily in warm water. This combination congealed by cooling; tafte bitterith ; 
united eafily to alkalis; nitric acid formed with it oxalic acid, with the difengage- 
ment of azot. Oxygenated muriatic acid deftroyed its bitter tafte, which was ow- 
ing to the ation it had on the colouring matter. This fubftance is chiefly gelatin. 

The matter evaporated by the alcohol had a bitter tafte, and deep brown colour, 
it at firft attra@ed humidity from the air, but afterwards became dry and brite 
tle. It united with water, and exhibited all the characters of a mucilage. Nitric 
acid changed it into the oxalic, and oxygenated muriati¢ acid into the citric acid: 
It became mouldy, and was decompofed in the air. j 

The matter feparated by oxygenated muriati¢ acid from the valcokelic folution had 
different colours, according to the quantity of acid employed; with a {mall 
quantity of acid it became reddifh, with a lefs yellow’ or brown. This was the 
pure extractive matter, when uncombined with the oxygenated muriatic acid. 
Lime water, by uniting with it, feparates it from the other principles of the caffia, 
It is in this way that the lime ads in purifying fugar, and by faturating the 
malic acid which exifts in molaffes. This matter atquires new pfoperties by 
combining it with oxygenated muriatic acid, 1. It is rendered infoluble in wa. 
ter, a. It unites more eafily with fixed and:volatile oils. 3. Alcohol diflolves it 
like a refin. 4. Alksalis combine with it readily, and give to it a deep red colour, 
though it-was formerly yellow. s pike 13 7 

The matter feparated by adding the oxyd of fiver, had only a flight citron colour, 
and a faccharine agreeable tafte. It diffolved in water and in alcohol; nitric acid 
changed into oxalic acid; oxygenated muriatic acid into one refembling the ci. 
tric, This fubftance was almoft pure fugar, : 
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_ By heat.—The parenchyma ftrongly heated, gave out much hydrogen gas and 
carbonic acid; then a liquid flightly acid, which exhaled a great quantity of am-, - 
moniac by lime. This was pyromucit of ammoniac with excefs of acid. A {mall 
portion of oil alfo was obtained... The carbonaceous refidue was not alkaline. 

The fubfance analogous to gluten gave much carbonated hydrogen gas and carbe- 
nic acid. Its phlegm gave a green tinge to blue vegetable colours, Lime fhowed 
the prefence of an alkaline carbonat. Its oil was copious, and its carbon a little al- 
kalines ‘The odour in diftillation fimilar to that of animal matters, 

_From the gelatinous fubftance, befides the elaftic fluids common to all vegetables, 
much pyromucous ‘acid was obtained, very little oil, and almoft no ammoniac. 

From the mucilage, no ammoniac,svery little oil, and a large quantity of py- 
romucous acid. : 

From the extractive matter, feparated by the oxygenated muriatic acid, much thick oil 
and muriatic acid, ofa fingular, odour, with very little carbon, were obtained. 

From the faccharine Jubpancey,by oxyd of filver, nearly the fame products as 
. from the mucilage, but a greater quantity of oil. A pound of the pulp of caflia 
appears to be compofed of , | 
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By combuftion.—100 grains of parenchyma afforded 6 grains of afhes, contain- 
ing 3-4ths of a grain of carbonat of potafh, 1-half of a grain of fulphat of pot- 
aih, 3-4ths of muriat of potafh, 2 grains of carbonat of lime, 1 grain of alumine, 
i-half grain of oxyd of iron, and i-half grain of filex. . 
fubflance gave only 8 grains of afhes, containing 2-1 half 


- goo grains of gelatinous 
-ath of calcareous catbonat, 1 x1-half of alumine, 


grains of carbonat of potafh, 3 1 
and 3-4ths of oxyd ef iron. eae ihe | 
' 600 grains of the partitions, or fepta, afforded 16 grains of a refidue, containing 
g 1-half of carbonat of lime, 5 grains of fulphat of lime, x grain of alumine, 1-half. 
grain of iron, and 1-4th of filex. There was no alkali nor alkaline falt in this. 

fubftance. burg M kaahss i 

8 ounces of cafid wood gave I gros of afhes, containing 20 grains of carbonat of 
potath, 5 1-4th grains of muriat of potafh, 3 grains of fulphat of lime, 7 grains. of 
fulphat.of potafh, 32 grains of carbonat of lime, 2 grains of oxyd of iron, 2 grains 
of alumine, and 3-4ths grains of filex. ight 

The fame fubftances were formed, but in different proportions, in the afhes of 
the fugar, gum and extract. The quantity of ‘athes from thefe fubftances varied 
according to the degree of heat, and the time taken up in burning them, ‘When ~ 
the afhes were kept red hot, for inftance, for fome hours, they contained no alkali | 
though another portion of the fame fubftance afforded a large quantity in a lower 


degree of heat. 
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"The alumine, filex, and a portion of iron, came aie tha erticibles i in which thee 
fubftances were burned. gaps on . 

The proportion of thefe parts varied in different ann of caffia. In fome 
fpecies, Vauquelin found traces of tartaric and acetous acids, In fome copper, 
from the veffels in which they had been prepared. — : ides 

Tamarinds.—Vauquelin’s analyfis of the fruit of the tamarinds, exhibits alfo a 
very good example of the method of obtaining” fome of ‘the gee A Rai which 
naturally exift in vegetables, 2 ; 

. Experiment I, Four ounces of the pulp of tamarinds were macerated for feveral 
hours in 8 ounces of cold diftilled water, the liquor was’ then paffed through’ a 
linen cloth, and about one half of it evaporated. During ‘cooling, it depofited 
fome white flightly acid cryftals, which were but flightly foluble in water, and 
entirely ee omibeee in alcohol. After being dried, thefe Pad Al paki "y2 
grains. © 7 

Experiment II. A few drops of a folution. of potafh’ were added to the liquor, 
evaporated to about 1-4th of its volume, 45 grains of a faline matter were fepa- 
rated fimilar to that obtained by evaporation and cooling. It proved on examina~ 
tion, to be the-acidilous tartarit of potafh, or cream of tartar. 

_ Experiment III, Carbonat of lime, or chalk in powder, was now Wolled with 
the liquor which was ftill acid. An effervefcence took place, and a confiderable 
depofite was formed. This precipitate was boiled for fome minutes in about 1-4th ‘ 
of its weight of fulphuric acid. diluted with 6 parts of water. The liquor was 
filtered and fubjected to evaporation. In proportion as the evaporation went on, 
fome particles of fulphat of lime were feparated which had been held in folution 
by the acid. difengaged from the lime by the fulphuric acid. ‘The liquor reduced 
to a {mall volume, was converted into a mafs of white irregular cryftals, which 

\diffolved readily in water. A precipitate was formed in this folution by lime | 
water, but none by oxalic acid, muriat of barytes, or potafh. From thefe pro- 
perties, it became obvious that it was the citric acid which exifted in the tama- 
rinds, and which had been feparated by the chalk. It weighed 3 gros. 

Experiment IV. As papers tinged with blue vegetable colours did not difcover 
any mark of acidity in the liquor in which the chalk had formed a precipitate, it 
was evaporated. During this operation, a fubftance was feparated which had a 
faline appearance without tafte, and of the fame nature with the depofite from 
which the fulphuric had difengaged the citric acid. Potafh forming a precipitate 
in this liquor, it was imagined that it contained a falt with a bafe of lime. In or- 
der, therefore, to difcover the nature of the acid, a folution of acetit of lead 
was added, which produced a depofite weighing 27 grains, By treating this de- 
pofite with fulphuric acid, about 10 grains of malic acid were obtained. 

Experiment V. By adding alcohol to this liquor, thickened to the confiftence of 
a fyrup, a confiderable quantity of a greyith, vifcid, and tenacious matter was fe~ 
parated, which exhibited all the characters of a mucilage, and weighed, when 
dry, 1 gros and a half. 

Experiment VI. Some drops of oxalic acid were added to the liquor to precipi- 
tate the lime which had been difengaged from the malic by the acetous acid. 
When filtered, the liquor had an orange red. colour, a very marked faccharine 
tafte, but which left in the mouth a naufeous and bitter tafte. It was evaporated 
to drynefs, during which, it emitted the {mell of vinegar. The refidue at 
dried, weighed 4 gros, and exhibited all the properties of fugar. 

Ma ngs maceration by water takes, therefore, from the pulps of the tamarind ; 
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3. mucilage; 3. fugar; 3. pure tartarous acid; 4. acidulous tartarit of potafh ; 
5- citric acid ; and, 6. malic acid, | 

Decoétion, —Four ounces of the tamarinds which had been macerated in the cold 
water, were boiled ; in ounces of water for a quarter of an hour, and the liquor was 
then ftrained and left to cool, Several hours after it was converted into a brown 
trembling mafs which feparated into two parts, one of which a liquid, occupied 
the lower part, the other, which was foft, femitranfparent, : and of a Suginevt 
appearance, floated on the former. 

- The gelatinous matter diffolved only in very fmall quantity in sold water, but 
jt diffolved entirely in boiling Water, and the folution afflumed again the gelatinous ' 
appearance on being expofed to cold. By boiling, however, for a long’ time, -it 
loft this property and feemed to approach to the nature of ordinary mucilage. 
When dry, it weighed 2 gros. ; 

The liquor from which the gelatinous matter had been feparated, depofited 63 

grains of acidulous tartarit of potafh, by reducing it to about 1-4th of its volume. 
Evaporated fill farther, and mixed with alcohol, it depofited 10 grains of a mu- 
cilaginous fubftance. 
- ‘The refidue of the 4 ounces of éarmartnds fucceffively fubjected to the action of 
eold and warm water, ceafed at length to colour the water in which it was boil- 
ed, and weighed now, when dry, only an ounce and a half. From the united re- 
fults of thefe experiments, Vauquelin concludes, that a pound of the pulp of 
tamarinds confifts of \ 


‘we Ounces. Gros. Grains. 


x. Acidulous tartarit of potafh, 0 4 12 
2. Gum, . tenes o 6 _ 
3- Sugar, » - 2 © — 
4 Gelatin, - - r fe) —_ 
5. Citric acid, = - b¢ 4 —_ 
6. Difengaged tartarous acid, 10 2, — 
7. Malic, ht eit, ° ° ~ 48 
8. Feculent matter, - ee © 6) 
9. And laftly water, ies a hy. 6° 52 
Inall, = = 16 ) i) 
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‘CHAPTER IV. 
OF THE ESSENTIAL SALTS OF VEGETABLES IN GENERAL, AND 
OF THOSE WHICH ARE ANALOGOUS TO MINERAL SALTS IN PAR- 


"Tue faline fubftances, held in folution in the juices of plants 
ot the water wherein they are infufed, are called effential falts 
of plants. They are obtained by cooling thofe fluids, which 
are firft evaporated to the confiftence of fyrup. As thefe falts 
are impregnated with extrative and fat matter, it is neceflary 
to purify them with lime and whites of eggs. If thefe {alts 
be of an acid nature, lime muft not be ufed, becaufe it would 
neutralize them, but pure white clay in powder. After the _ 
firft extraction, they are ftill very impure. Solution in diftil- 
led water, and cryftallization, may be repeated till they be- 
come pure and white. 
This procefs cannot take place, except with regard to fuch 
_ eryftallizable effential falts as exift, ready formed, in vege-~ 
tables. But vegetable falts have been difcovered which are 
not cryftallizable ; fome of which cannot be extraed but by 
more complicated proceffes, becaufe of their mixture or com- 
_ “bination with other principles. In order to know all the falts 
which vegetables contain or afford, we think it proper, to di- 
ftinguith them into fix genera. 
The firft contains sikectibls falts analogous to thofe of the 
mineral kingdom. 
The fecond contains the pure acids of halk! : 
In the third, we fhall place fuch acid falts as are combined 
with a certain quantity of potafh, and we thall diftinguith 
‘them by the names of acidu/es. 
The fourth genus will include thofe which are formed by 
a&ion of the nitric acid upon certain vegetable matters. . 
The fifth will be compofed of thofe which owe their form- 
ation to heat. : 
And laftly, the fixth genus will be appropriated to fuch 
acids as are developed by a particular fermentation. 
D ui 
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Firft Genus of Vegetable Salts. Salts analogous to ae of the Mi- 
neral King dom. 


The firft genus of the effential falts of veneehioe compre- 
hends the neutral falts analogous to thofe of the mineral king- 
dom, which are extracted from their juices. The principal 
{pecies are, 1. Fixed alkalis combined with carbonic acid, 
which are obtained from almoft all plants, by macerating them 
with acids, as Margraaff and Rouelle the younger have fhown. 
Potafh is the moft common, but foda exifts in marine plants. 
2. Sulphat of potath, in millefoil, in aftringent. and aromatic 
plants, in {purge flax, andi in the mark of olives. 3- Sulphat - 
of foda, from tamarifk and rotten wood. 4. Nitre, from on 
rage, turnfole, tohacca, &c. 5. The muriat of potath : . 
marine falt, or muriat of foda, in marine plants. 6. nei 
of lime, difcovered by Model in rhubarb. The exiftence of 
this laft falt is doubtful ; for Scheele fufpeéts that Mode] mif- 
took the calcareous oxalat, or combination of the faccharine 
acid with lime, for fulphat of lime. | 

| Many other falts will doubtlefs be found, Br be thofe 
of minerals, when a greater number of plants thall ah acctis 
rately analyzed. It has likewife been thought that ammoni- 
acal carbonat exifts ready formed in cruciferous plants; be- 
caufe thefe plants, by diftilation, afford, on the. firft applica- 
tion of heat, a phlegm which holds a {mall quantity. of that) 
falt in folution. On this account the ancients called them awi- 
mal plants ; but Rouelle the younger has fhown, that this falt 
does not exift ready formed in plants, byt is produced by the 
reaction of the principles, which is promoted by heat. Baumé 
pretended that the volatile principle bf cruciferous plants is 
_ nothing but fulphur. The ammoniac obtained from thefe 
plants, arifes from the hydrogen of the oil united to the azot. 
contained in the vegetable, as Berthollet has fhown. 

Various opinions have been held, refpecting the mineral 
falts found in plants. Some have thought, that thefe falts 
were conduted from the earth by water, and pafled into the 
vegetables without alteration. Others have {uppofed, that the . 
faline fubftances were formed by the procefs of vegetation. 
it i is certain, that two very different plants gtowing in the 
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fame foil, as, for example, borage and ilies: afford each 
the falt peculiar to itfelf ; that is to fay, the borage affords ni- 
tre, and the millefoil fulphat of potafh. A fingle experiment, 
which has’ been much talked of, but never accurately made, 
would decide the queftion ; namely, to caufe fuch plants as 
afford a certain falt, for example, nitre, to grow in a quantity 
of earth, previoufly lixiviated, and to water them with water 
containing muriat of foda or fome other falt. If the plants in 
thefe circumftances afford nitre, and not muriat of foda, it 
might be concluded that the falt does not pafs as fuch into the 
organs of the plants, and that the proper falt is formed by the 
procefs of vegetation. Whatever might be.the refult of this 
experiment, it will be fhown, that feveral falts which we have 

examined in the mineral kingdom, fuch as the potafh, the car. 
bonic acid, and perhaps havea others, are immediately form, 
ed in vegetables; 


‘ain pas tee tahoe ‘igh 


OF THE SECOND GENUS OF ESSENTIAL SALTS, OR THE PURE 
ACIDS OF VEGETABLES. 


We arrange, in the fecond genus of bsanianhe eflential falts, 
thofe acids which are ready formed, and are extraéted in a 
ftate of purity, by very fimple proceffes. There are four 
acids of this kind, namely, the citric acid, the gallic acid, the 
waite acid, and the benzoic acid. 


1. Of the Citric Acid. 


We call by As name of the citric acid, that pure acid 
which Scheele obtained from the j juice of lemons. 

The chemifts formerly, without attending to the peculiar 
charatters prefented by this acid j juice, compared it to that of 
tartar ; and, at that time, all the vegetable acids appeared to 
be of the fame nature. Attempts had been made to concen. 
trate and purify the acid juice of lemons and of oranges, in 
order to preferve them during long voyages. The j juice of 
the former of thefe fruits has a tafte fo ftrongly acid, and it 
alters moft blue colours fo efficacioufly, that its nature cannot 
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be doubted. Morveau has found, that the fpecific gravity of 
this juice is to diftilled water as 1,060 to I. 
_. When this expreffed juice is kept, it becomes dashid, af- 
{umes a difagreeable tafte, and becomes covered with mouldi- 
nefs ; this alteration depends on a very abundant mucilage it 
contains, which the chemifts have endeavoured to deprive it 
of. Before other methods were contrived, it was preferved in 
glafs bottles, beneath a thin covering of oil. Some perfons 
have propofed to put fand in the veffels, others added a mine- 
ral acid: thefe two laft procefles manifeftly altered its nature ; 
the firft method was preferable to them, though, even in that 
fituation, the juice, at the end of fome days, contracted a 
fharp, oily, and difagreeable tafte.. Mr. Georgius has publith- 
ed, in the Aéts of the Academy of Stockholm in 1774, a pro- 
cefs to concentrate the juice of lemons, and render it unalter- 
able. He direéts that the lemon-juice fhould be kept for fome 
time in a cellar in bottles laid down, in order to feparate part 
of the mucilage, and afterwards to expofe it to a cold of three 
or four degrees below o on the thermometer of Reaumur: 
the aqueous part freezes, and takes with it, as it appears, a 
portion of the mucilaginous matter. Care muft be taken to 
feparate the ice from the liquid, in proportion as it is formed: 
and the congelation muft be continued until the ice which is 
formed becomes acid. Mr. Georgius has found, that when © 
the juice is reduced to one-eighth of its volume, it is eight 
times ftronger than before. A quantity of juice of lemon, 
which faturated thirty-fix. grains of potafh in the ounce, fatu- 
rated the fame quantity of alkali, excepting one dram, after 
having been concentrated by froft. This acid, thus concen- 
trated, may be employed in all domeftic ufes, or a dry lemon- 
ade may be made with it, by mixing it with fix parts of re- 
fined fugar in powder. 

Lemon-juice recently expreffed, and expofed for fome hours 
to. the air, at the temperature of above 15 degrees of Reau- 
mur, depofites a white, femi-tranfparent, mucilaginous matter, 
of a gelatinous confiftence: when this juice is decanted and 
filtered, it is much lefs alterable than before. The dried, mu- 
cilaginous fubftance does not diffolve in boiling water ; when 
treated with the acid of nitre, it affords azotic gas, and be- 
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comes converted into oxalic acid: it is not a gummy muci- 
lage, but has an analogy with the vegetable gluten, of which 
we fhall {peak at the article flour, i 
- Dubuiffon has preferved lemon-juice by an oppolite Seticels 
to that of Mr. Georgius. By evaporating this juice in a gen- 
tle heat long continued, the mucilage thickens, and is fepa- 
rated in the form of a cruft or fcum, and glutinous flocks ; 
the liquid acid is concentrated, and may be preferved a long 
time. without alteration in bottles well clofed. Dubuiffon has 
obferved, that the conta& of the air which remains between 
the cork and.the furface of this acid liquor concentrated by 
evaporation, is fufficient to feparate, in the courfe of fome 
weeks, flocks of a white fubftance, which he fuppofes to be 
glutinous, and which are collected together at the furface, 
where they form a coherent elaftic body. ‘The acid is not fen- 
fibly altered during this feparation. M 

Such are the various procefles which have been propofed 
and ufed before the time of Scheele, to purify and preferve 
lemon-juice. Although they prove that chemifts had employ- 
ed themfelves upon this acid, yet it was not made, except for 
the ufes of pharmacy ; and the perfuafion that its nature was 
analogous to that of the acid of tartar was fuch, that it had 
- never been called in queftion. Stahl had afferted that lemon- 
juice, faturated with crabs eyes or chalk, aflumed the nature 
of vinegar. Several chemifts had attempted to combine it 
with alkalis, and had not been able to obtain permanent cryf{- 
tals from thefe combinations, doubtlefs on account of the mu- 
cilage with which it is fo abundantly mixed. Morveau aflures _ 
us, neverthelefs, that, after having faturated the carbonat of 
potath, or mild vegetable alkali, with lemon-juice,.the folu- 
tion, expofed to the air, and filtered feveral times, afforded 
him 2 cryftallized falt in {mall eae grains which were not 
deliquefcent.. | 

Scheele has given, in Crell’s Chemical Taba for 19784, a 
procefs for obtaining the acid of lemon in a ftate of greater pu- 
‘fity, feparated from the mucilage and extractive matter, which 
alter this fruit in the expreffed juice, and under a concrete 
form: alcohol, which he at firft ufed to feparate the mucilage 
by coagulation, did not fucceed ; for after having filtered the 
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thickened fluid, evaporation did not afford cryftais. He avail. 


ed himfelf of the procefs he had difcovered feveral years be- 


fore, to purify the tartareous acid, and he fucceeded in ob- 
taining the pure citric acid in a concrete flate. The following 
is the procefs: Boiling lemon-juice was faturated with powder- 


ed chalk ; the acid formed with the chalk a falt of dificult fo-— 


lubility, and the fupernatant water retained in folution the 
mucilaginous and extractive fubftances ; the precipitate was 
wathed with warm water until the fluid came off colourlefs : 

it is nearly as foluble in water as the fulphat of lime; it was 
afterwards treated with the quantity of fulphuric acid necef- 
fary for the faturation of the dofe of chalk employed, and di. 
luted with ten parts of water: this mixture was boiled for fe- 
veral minutes. After cooling, it was filtered; the fulphat of 


lime remained on the filtre, and the evaporated liquid afforded 


a concrete and cryftallized acid. In this operation, it 1s. bet- 
ter, according to the remark of Scheele, that there fhould be 


‘an excefs of fulphuric acid, than to leave a {mall quantity of 


lime, which prevents the citric acid from cryftallizing: the 
excefs of fulphuric acid remains in the mother water ?. 
The citric acid thus prepared is very pure and concentrated ; 


its tafte is ftrongly acid, and it reddens all the blue vegetable 


colours which are capable ofthat change. Fire decompofes 
and converts it into an acidulous phlegm, gafeous carbonie 
acid, and carbonated hydrogenous gas ; a {mall portion of char- 
‘coal remains in the retort: its cryftals are not altered in the 
ait>; it is very foluble in water, and its folution is decompofed 


by a true putrefaction, which is very flow. © United with earths: 


and ‘alkalis, it forms the citrats of alumine, of barytes, of 


magnefia, of lime, of potath, of foda, and of ammoniac, whofe : 


properties have not yet been well afcertained, but which are 
known to be different from all other neutral falts®. The nitric 
acid does not convert it into oxalic acid, as it does feveral o- 
ther vegetable acids 4; it feems to be one of the moft powerful 
of thefe acids; it aéts on feveral metallic fubftances by the 
affiftance of water, and notably on zink, iron, copper, &c. ie 


Its affinities, pointed out by Bergman, are. in the following , 


order: Lime, barytes, magnefia, potath, foda, ammoniac.. Bref- 
fey of Dijon has determined its attractions fomewhat different- 
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ly: according to him, barytes holds the firft rank, lime the fe- 
cond, and magnefia the third; the alkalis come afterwards. 
It ve tiseis from the refearches of thefe two obfervers, that the 
three alkaline earths are preferred to alkalis by this acid. 

The ufes of the citric acid are fufficiently numerous. With 
water and fugar it forms a very agreeable drink, known under 
the name of /emonade. It is employed in medicine as refrefh- 
ing, cooling, antifeptic, antifcorbutic, diuretic; more parti- 
cularly it corrects acrid bile. It is fometimes ufed as a flight 
e{charotic in {corbutic ulcers, dartrous eruptions, and fpots on 
the fkin. When concentrated by the procefs of Mr. Georgius, 
or Dubuiffon, it may be ufed in fea voyages, and will be a 
great refource in remote expeditions of this kind. 


§ 2. Of the Gallic Acid. 


We give the name of gallic acid to that extra@ted from 
the nut-gall, which grows on the oak by the puncture of an. 
infe&. This acid exifts in general in greater or lefs quan- 
tities, in all auftere vegetable, or aftringent fubftances: fuch 
are the woods of the oak, the afh, the willow, the barks of 
the fame trees, the quinguina, fimarouba, pomegranate, fumach, 
tormentilla; the nuts of cyprels ; ; the hufks of nuts; the ftem 
and leaves of the marth iris, the Susp plant, the nenu- 
phar, &c. 

Chemifts were formerly acquainted in this fubftance, which 
they diftinguifhed by the name of affringent principle, with 
no other property than that of precipitating the folutions of 
iron in acids of a black colour, or of forming ink, which, 
indeed, is an exclufive and very charatteriftic property. Mac- 
guer, Monnet, Lewis, Cartheufer, and Gioanetti, made expe- 
rimental inquiries into the mode of aétion of this principle 
upon iron. Monnet had more particularly remarked, that the 
nut-gall and aftringent vegetable juices acted immediately on 
iron, and gave it a black colour. Gioanetti had obferved, that 
the precipitate, or atramentary fecula, was not attracted by 
the magnet, and that the iron was not in the metallic ftate, as 
had been fuppofed before his time. hefe obfervations ought 
to have led to the notion that the aftringent principle of the 
nut-gall was an acid, or at leat that it acted as an acid j in chee 


62 ESSENTIAL SALTS. 


mical operations. The academicians of Dijon are, however, 
the firft who, after the above mentioned authors, began to per- 
ceive in their experiments that the aftringent principle was an 
acid. Thefe learned men have fhown, 1. That the produ& of 
the nut-gall by diftillation blackened the folution of fulphat of 
iron. 2. That one ounce of this excrefcence affords a tinéture 
to cold water, from which 3% drams of extrac are obtained by 
evaporation. 3. That this infufion reddens turnfole and blue 
3 Paper ves That the fame principle ig foluble in oils, in alco- 
hol, andin ether. 5. That the acids diffolve it without alter- 
ing it, and without depriving it of the property of precipitat- 
ing iron of a black colour. 6. That this folution in water pre. 
cipitates alkaline fulphures. 7. That it completely decompofes 
all metallic folutions, and colours their oxyds at the fame time 
that it combines with them. 8. Laftly, that it diffolves iron 
in the direét way, and reduces filver and gold, after having fe~ 
parated them from ‘their folvents’ Such are the important 
facts announced by the academicians of Dijon, feveral of which 
were, indeed, before perceived by fome chemifts, but were not 
confidered by any of them as indications of the acidity of this 
principle, excepting by thefe philofophers *. “ie 

Since their time, Scheele has not only fhown that all auftere 
and aftringent plants exhibit figns of acidity, but he has like- 
wife difcovered and defcribed a See to obtain this vegetable, 
pure and cryftallized. 

Six pounds of diftilled water are poured upon one pound of 
nut-galls in powder ; this is left to macerate during fifteen days, 
at the temperature of between 16 and 20 degrees of Reaumur; 
it is then filtrated, and the fluid is left in a tureen of ftone 
ware, or a large glafs capfule. It is fuffered to evaporate 
flowly by expofure to the air. A mouldinefs and thick pelli- 
cle is formed, which appears as if glutinous; very abundant 
mucilaginous flocks fall down ; the folution then no longer pof-_ 
feffes a very aftringent tafte, but is very fenfibly acid; and af- 
ter two or three months expofure to the air, a brown cruft is 
obferved adhering to the fides of the veffels, and covered with 
granulated, brilliant, yellowifh, “grey cryftals; the fame cry- 
ftals likewife exift in large quantities beneath the thick pellicle 
which covers the liquor; the fluid is then decanted, and alcos 
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hol is poured on the depofite of pellicle and of cryftalline cruft, 
and heated. This folvent takes up the whole of the cryftalliz. 
ed falt, but does not touch the mucilage: By evaporation of 
this {pirituous folution, the pure gallic acid is obtained in {mall 
granulated cryftals, of a brilliant appearance, and flightly yel- 
lowith grey colour >, ’ | 

The gallic acid, thus purified, has a four and flightly aftrine 
gent tafte: it precipitates the fulphat, and all other falts of 
iron, in a very beautiful and bright black ¢; it ftrongly reddens 
the tincture of turnfole; heated with the conta of air, it 
{wells up and takes fire, emitting a fomewhat agreeable {mell, 
and leaves a charcoal of difficult incineration. When diftilled 
by a gentle heat, part rifes, diffolved in the water of crytftal- 
lization ; another part rifes in {mall filky cryftals, without de- 
compotition ; a ftrong fire feparates fome drops of oil, carbonic 
acid gas, and carbonated hydrogen. The nut-gall, diftilled in 
fubftance, affords a {mall quantity of concrete falt, analagous 
to the fublimed gallic acid. | 

The gallic acid requires 24 parts of cold water, but no more 
than three of boiling water to diffolve it: repeated folutions 
_ and cryftallizations do not render it fenfibly whiter. Alcohol 
- diffolves it much more effectually ; four parts -of this liquid 
are fufficient when cold, but.when boiling it is foluble in an 
equal weight of that fluid. 

This acid difengages the carbonic acid from earthy and al- 
kaline bafes, when its aétion is affifted by heat. 

With barytes, magnefia, and lime, it forms falts, foluble in 
water, more efpecially by the affiftance of an excefs of thefe 
bafes.. Potafh, foda, and ammoniac, unite very readily with 
it, and form gallats, whofe properties are not yet known. 

The nitric acid converts the gallic acid into the oxalic 
acide... | | } ai 

The gallic acid precipitates gold from its folvent in the form 
of a brown powder, and part of the metal appears at the fur 
face in a brilliant and metallic pellicle. Silver is precipitated 
of a brown colour, and a film of this metal reduced, foon com 
vers the furface of the liquor. Mercury is precipitated of an 
orange yellow ; copper of a brown colour ; iron of a beantiful 
bright black ; and bifmuth of a yellow lemon colour. The {o- 
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lutions of (atin zink, tin, cobalt, and manganefe, are not 
altered by this acid ¢. 

‘Such are the properties difcovered by Scheele in the gallic 
acid, prepared as has been defcribed above: they are fufficient 
to caufe this falt to’be confidered as a peculiar acid, different 
from all others. Its intimate nature, and the proportion of 
its principles, have not yet been determined. Morveau has 
obtained from it a refin, which he fuppofes to be ae acidifiable 
bafe, whofe union with oxygen forms this acid. 

The ufes of the nut-gall for dying black ‘are fufficiently 
vaoere We fhall only add, to what we have already faid at 
the article of Iron, that, by employing: the purified gallic acid 
_ for the preparation of ink, this fluid is very beautiful, very 
black, and may be kept a long time without alteration °. 


$3. Of the Malic Acid. 


We give the name of malic acid to a peculiar vegetable acid 
which Scheele extracted from the juice of feveral fruits, and 
which he found more particularly abundant in apples. 

To obtain this acid, the j juice of four apples 1s expreffed, and : 
faturated with vegetable alkali: to this liquor a folution of 
acetit of lead, or fugar of Saturn, is added; a double decorn- 
pofition takes place, the acetous acid combines with the potafh, 
and the malic acid with the oxyd of lead; the metallic falt, or 
malat of lead, falls down: this sinccg prt cen is. wathed and treat- 
ed with the fulphuric acid, diluted with water ; fulphat of lead 
is formed, and the malic acid remains in the liquor. It is ne- 
ceflary to add a fufficient quantity of falphuric acid to decom- 
pofe the whole of the malat of lead, which is known by the 
frefh acid tafte of the liquor. . 

This acid poffefles the following dnphulvicn ¢ It cannot be ob- 
tained i in the concrete form. With the three alkalis, it forms 
deliquefcent neutral falts. With lime it forms a falt which 
affords {mall irregular cryftals, foluble in boiling water, in vi- 
negar, and in the malic acid itfelf. With clay it forms a falt 

of very difficult folubility. With magnefia, a deliquefcent 

falt. It diffolves iron; and this folution is brown, and does 

- not afford cryftals. With zink, which it diflolves well, it af- 

fords a falt in very fine cryftals. -The nitric acid changes it 
z.. 
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into the oxalic acid. It precipitates the nitrats of mercury, of 
lead, of filver, or of gold, in the metallic ftate.. The calca- 
reous malat decompofes the ammoniacal citrat, and calcareous 
citrat is formed, which is infoluble in boiling water and 1 in the 
vegetable acids. The folution of calcareous malat in water is 
precipitated by alcohol. Laftly, the malic acid is readily de- 
ftroyed by fire, which changes it into the carbonic acid: this 
laft partly faturates the bafes of the malats, which are decom- 
pofed by heat: Thefe are the properties which eftablith cart 
peculiar characters of this acid. 

Scheele found it almoft pure, or mixed with a fmall quan- 
tity of citric acid, in the juice of apples, barberries, elder- 
berries, floes, the fruit of the fervice-tree, and damfons. He 
found it in combination with half its weight of citric acid in 
goofeberries, cherries, ftrawberries, rafpberries, and blackber- 
ries. And, laftly, he obtained it from fugar by the nitric acid; 
and Morveau remarks, that the a acid appears before the 
_ oxalic acid. | 

When four fruits contain, at the fame time, the citric acid 
and the malic acid, the following is the procefs which Scheele 
has followed to feparate them, and to obtain the latter in a ftate 
of purity. The juice of goofeberries, faturated with chalk, 
affords calcareous citrat, which falls down becaufe infoluble ; 
‘the fupernatant liquor holds in folution the calcareous malat, 
which is feparated by alcohol: but as it ftill remains in com- 
bination with a portion of mucilage, Scheele had recourfe to 
another method to obtain it pure. He evaporated the juice of 
goofeberries to the confiftence of fyrup, upon which he poured 
alcohol, which diffolved the acid without touching the muci- 
lage, and he feparated the latter by the filtre; the liquor being 
filtrated, he evaporated the alcohol, and faturated the acids with 
chalk: the portion of citric acid was precipitated in the form 
of calcareous nitrat, and the calcareous malat remained dif- 
folved. This new alcohol precipitated it from its folvent, and 
Scheele obtained the malic acid by diffolving this falt in water, 
precipitating this folution by the acetit of lead, and by decom- 
pofing the malat of lead by the fulphuric acid. The malic 
acid was difengaged 3 in the relat Feiak liquor. . 
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§.4.) OF the Billy Acid. 


it has been known, fince the time of Bie de Vigenere, 
who wrote at the commencement of the laft century, that ben- 
jamin affords, by diftillation, an acid falt, cry ftallized in very 
fragrant needles, of an acrid tafte, which in pharmacy are 
diftinguifhed by the names of flowers of benjamin. Chemitts 
formerly fuppofed it to be a ‘mineral acid modified ; but at pre- 
fent, the particular and charatteriftic properties which have 
been diftinguifhed in it do not permit us to doubt but that it 
is a vegetable acid, different. from all other acids. 

This. acid exifts in benjamin, balfam of Peru and of Tolu, 
florax, liquid amber, and the vanilla, around which it cryftal- 
lizes : Scheele likewife found it in fugar of milk, and extract 
of urine. It will be feen, at the article Benzoin, that the fim- 
ple procefs formerly employed in obtaining it, confifted in fub- 
limation by a gentle fire. Geoffroy difcovered, in 1738, that 
it might be extracted by water, and that this fubftance was 
contained ready formed in the benzoin. I have extraéted it, 
by the fame procefs, from balfam of Peru, ftorax, and the 
hufks of vanilla; but this method affords only a {mall quan- 
tity, becaufe the refin of benzoin, which does not. mix with 
water, envelopes and defends a gr eat part of the acid fale. _ 

In the year 1776, Scheele publifhed, in the Memoirs of 
Stockholm, important obfervations upon the benzoic acid. 96 
parts of benzoin afforded, by fublimation, between g and 10 
parts of this fublimed falt, which is very far from the eftima- 
tion of Spielman, who affirmed that he obtained 4 of the 
weight of the benzoin made ufe of. It appears, that the che- 
mift of Strafburg eftimated it when mixed with much empy- 
reumatic oil. Scheele boiled water upon benzoin in powder, 
mixed with chalk, and filtered the liquor, which afforded no 
falt by cooling. The fulphuric acid being poured upon this 
liquor, feparated the benzoic acid in powder, and fhowed that 
this acid had united to the bafe of the chalk, and had formed a 
neutral falt, foluble in water; neverthelefs, the quantity of 
‘concrete acid, precipitated by this procefs, was not more con- 
fiderable than that which is obtained by fimple lixiviation. 
Scheele fuppofed that he fhould obtain more by employing a 
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fubftance capable of acting upon the refin, and facilitating the 
feparation of the falt: potafh did not anfwer this purpofe; the 
_ refin united at the furface of ‘the fluid in the form of a denfe 
and tenacious oil, which afforded no hopes of @ fufficiently com~ 
plete feparation of the acid. Quick-lime fucceeded better, and . 
the following procefs invented by him is ufed-: 4 ounces of 
quick-lime are extinguifhed in 12 ounces of water, and 8 pounds 
of water are added when the ebullition has ceafed ; 6 ounces 
of this lime-water are poured over 1 pound of benzoin in 
powder, with fufficient agitation to mix thefe two fub{lances 3 
the whole of the lime-water is added. by degrees.. . This mix- 
ture by parts prevents the benzoin from uniting. into a mafs. 
The liquor is heated over a gentle fire for half an hour, with 
continual agitation; it is then taken from the fire, and fuffer- 
ed to fettle for feveral hours 3.the clear liquor is then decant- 
ed, and 8 pounds of water thrown on the refidue, which; af- 
ter being boiled for half an hour, is fufered to fubfide,. and, 
when clear, is added to the preceding fluid. This wathing and 
ebullition is repeated twice more, and the wathing is ended by 
pouring hot water through the refidue upon a filtre: all thefe 
- waters are afterwards reduced to two pounds: by evaporation : 
a {mall quantity of refin feparates; the evaporated liquor be- 
ing cooled, muriatic acid is added drop by drop, until no more 
precipitate falls down, and the liquid exhibits. a tafte fenfibly 
acid; the falt of benzoin is the precipitate in the form of a 
powder ; it is edulcorated on the filtre. If cryftals be defired, 
it may be diffolved in 5 or 6 times its weight of boiling water, 
which being filtered through a cloth, and fuffered.to cool flow- 
ly, the falt is depofited in flat and very long prifms. > 
In this procefs, the lime abforbs the benzoic acid, anid forms 
with it calcareous benzoat, which is very foluble: the refin 
_ _feparates from this falt, which has but a {mall affinity’ with it ; 
the muriatic acid, whofe attraGion for lime is ftronger: than » 
that of the benzoic acid, feizes the earth, and {eparates the yes 
_ getable acid. The liquor .reduced to two pounds. by evapora. 
tion, is not fufficient to hold the acid in folution, and almoft 
the whole is depofited. The calcareous benzoat has not the 
imell of benzoin ; but as foon as the benzoic-acid is feparated 
by the muriatic acid, it refumes the lively {mell which is, pes 
Ki 
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ciliat to that balfamic fabftance. By this procefs Scheele ob- 
thined 126 14 drams of benzoic acid from one pound of ben- 
goin ; whereas Tublimation affords no more than 9 or 10. He 
informs us, likewife, that the purification of this falt by hot 
water ‘and by cryftallization, ‘caufes the lofs of a great quan- 
tity, and that this purification is not neceflary for pharmaceutic 
ifes. In fact, this falt, well eryftallized, is very difficult to 
vedirce to powder, and the purification has no other obje& than 
to feparate about two grains of refin in the pound of benzoin. 
Laftly, He vetatks that the filtration of this acid diffolved in 
water “cannot ‘be ‘made but thtowgh .a cloth, as it feparates 
quickly, and in proportion-as the liquor cools, the falt clofes 
the pores of ‘the paper, and the filtration cannot proceed. 
‘Since Hhéefe experiments were made by Scheele, Lichtenftein 
has publithed, in ‘Germany, Obfervations on the Benzoic Acid, © 
in which He affures us that fublimation affords more of this 
acid than the  procefs with lime-water; but I think, with 
Scheele and Morveau, that this cannot be underftood but of 
the purified fale. atte 
The pure benzoic acid has a flightly four, penetrating, hot, 
and acrid tafle; its fmell is but flightly aromatic, and it red- 
déns the colour of turnfole very well. | nas 
°' Pleat volatilizes it, and at the fame time fingularly increafes 
its odour. Tf at be expofed to the ation of the blow-pipe ina 
filver {poon, it liquifies, according to the obfervation of Lich- 


tenftein, and evaporates without inflaming. If it be fuffered 
to cool, it forms a folid'cruft, whofe furface prefents traces of - 


unlefs it be in bonta@ with bodies which are themfelves ftrong- 
ly inflamed’; the contaét ‘of a burning coal only canfes it to 


? 


eryftallization in divergent rays: it does not burn with flame, 


fublime tapidly. ee 
Gt Woes not appear to have any action upon this acid ; for, 


after having been preferved 2¢ years in a glafs veflel, it was 


very pure, and had loft nothing “of its weight; its {mell is 
diffipated, but it recovers it again by heat. ; . 
“The benzoic acid is but fparingly foluble in cold water a 
froin the ‘experiments of Wenzel and Lichtenftein , it appears 
that 400 grains of ‘cold water diffolve no more than one grain, 


@idsthat the fame quantity of boiling water can diffolve 20 
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grains, of which 19 feparate by cooling. Bergman affirms 
that boiling water can take up 7 of its weight, and that at the 
mean temperature it diflolves fcarcely =3,. 

The benzoic acid unites to all the earthy and alkaline bales, 
and forms with them the benzoats of alumine, of barytes, of 
magnefia, of lime, of potafh, of foda, and of ammoniac ; the 
characteriftic properties of thefe feveral combinations. are, not 
known, nor the various attractions. of this acid for the bafes. 
Lichtenftein affirms that it prefers the fixed alkalis, and eyen 
ammoniac, to the aluminous, magnefian and calcareous earths: 
but more numerous experiments are required to determine eX~ 
actly the order of thele attractions, more efpecially as Berg- 
man arranges them differently : according to him, lime fepa- 
-rates the alkaline bafes, and barytes feparates lime ; -it difen- 
gages the carbonic acid from all thefe bafes *. SS 

The concentrated fulphuric acid readily diffolves it without 
heat, and without noife, according to the fame chemilt; never- 
thelefs it paffes to the ftate of fulphureous acid. . The benzoic 
acid may be feparated without alteration by water. — 

The nitric acid diffolves it in the fame manner, and water 
equally difengages this falt unaltered. Morveau has augment. 
ed the action of thefe two bodies by heat; the nitrous gas was 
not difengaged but towards the end: and the benzoic acid was 
fublimed entire and without alteration. However, Hermiftadt 
affirms that by employing the concentrated nitrous acid, the 
benzoic acid becomes fluid, more fixed, and affumes the cha- 
raéters of the tartareous or oxalic acid; but this refult, which 
is itfelf very uncertain, requires additional refearches.. That 
which appears to be the moft certain refpedting this acid is, 
that it differs by its nature and properties from all the other 
vegetable acids, and that it retains an effential oil, which gives 
it {mell, volatility, combuttibility, and folubility in alcohol. 
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CHAPTER VI. 
CONCERNING THE VEGETABLE ACIDS, WHICH ARE PARTLY 8Az 
TURATED WITH POTASH; AND CONCERNING THE SAME ACIDS, ~ 
IN A STATE OF PURITY. 


In the fourth lata hie we Sade diftingnithed a peculiar fpecies 
of vegetable acids, which we have obferved are partly com- 
bined with potafh. We are acquainted with two acids in this 
fituation, namely, the’ acid of tartar, and that of forrel. We 
diftinguith thefe partly neutralized acids by the names of ac 
dules ; the one tartareous, and the other oxalic. 


$1. Concerning the Tartareous Acidusle, or. Tartar, and the Pure 
Tartareous Acid, 


The tartar of commerce is an effential acid falt, saidel toa 
portion of potafh and oil. It is depofited on the fides of cafks 
during the infenfible fermentation of wine.’ It is not produced 
by the fpirituous fermentation, as fome chemifts have fuppofed ; 
for Rouelle the younger difcovered it ready formed in unfer- 
mented wine, or muft, and in verjuice. Many other chemifts 
have fince found it ready formed in feveral fruits. i 

It has the form of irregular plates, difpofed in ftrata, often 
full of brilliant cryftals, and of a vinous acid tafte. ‘It is di- 
ftinguifhed into white tartar and red tartar, the latter differing 
from the former only in a ipa tii abundance of an extractive 
colouring matter. 

Crude tartar expofed to heat in clofe veflels, affords a red- 
difh acid phlegm, an oil at firft light, and afterwards ponder- 
ous, coloured, and empyreumatic; a {mall quantity of ammo- 
niac, and much carbonic acid, which Hales, Boerhaave, and 
many other chemifts fuppofed to be air. A coal remains, which 
contains a large quantity of carbonat of potath, and is eafily 
burned. Vegetable alkali, of confiderable purity, is obtained 
by the combuftion and incineration of tartar. 

‘With this intention, pulverized tartar is wrapped up in pa- 


| ‘pers, which are afterwards dipped in water; thefe are ranged 


\ 
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in a furnace, between two ftrata of charcoal, which being fet 
on fire, the tartar burns, and is calcined; when the fire is 
burnt out, the papers of tartar are found in their original 
form; thefe are lixiviated with cold diftilled water, which, af- 
ter filtration, is evaporated to a pellicle, and fuffered to cool, 
in order to feparate the fulphat of potath, which cryftallizes 
by repofe. The fluid folution being decanted off, is evaporated 
and eryftallized a fecond time; and this procefs is repeated as 
long as any cryftals of fulphat of potafh are afforded: after 
which it is evaporated to drynefs, and affords potath, partly 
cauftic, and partly combined with carbonic acid. This is what 
is called falt of tartar ; by treating it with alcohol, the cauttic 
potath is diflolved, and the carbonat of patath remains un- 
diffolved. 

Tartar is but Eiaxinisly foluble in water: one 1e ounce of that 
fluid, at the temperature of 55 degrees of Fahrenheit, diffolved 
no more than four grains. As it contains a large quantity of 
oleaginous colouring matter, it is purified by folution and cry- 
ftallization, at Aniane and Calviffon, in the neighbourhood of 
Montpellier. Dr. Fizes has’ given a full defcription of this 
purification, in a memoir pee ee thofe of the Seay 
in 1725. . | 

The tartar is boiled in water, ane filtered while hot; an {o- 
lution becomes turbid on cooling, and depofits irregular cryf- 
tals, which form a pafte; the paifte is boiled in copper veflels, 
together with water, mixed with an argillaceous earth, brought 
from Merviel, two leagues from Montpellier. A {cum rifes to 
the top, which is carefully taken off, and is at length fucceeded 
by a faline pellicle. The fire is then put out; and the-pellicle 
being broken, falls to the bottom, among the cryftals which 
pfecipitated from the folution. The earth, which fouls thefe 
_ eryftals, is wafhed off with cold water, and they are then fold 


under the name of cream of tartar, or cryflals of tartar; which . © 


differ only in the circumftance, that-the cream is formed at the 
furface, while the cryftals are depofited at the bottom of the 
liquor. The white clay appears to deprive the tartar of ity 
fuperabundant, oily, and extractive matter. 
Tartar, according to Defmaretz, is purified in a ca 
different manner at Venice. The pulverized falt, being dif- 
3 E ij 
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folved in boiling water, depofites its impurities, from which it 
is carefully feparated, and the liquor affords cryftals by coob- 
ing. Thefe cryftals are re-diffolved in water, gradually heat-_ 
ed; and as foon as it boils, beaten whites of eggs, with fifted 
wood afhes, are thrown in, Fhis mixture of afhes is made 
fourteen or fifteen times ; the {cum is taken off, and the liquor 
left to cool. A pellicle of very white faline cryftals is foon 
formed, which, after the water is decanted, aré fuflered to dry. 
‘This method changes the nature of the tartareous acidule, by 
converting a part into tartarit of potafh. ‘The chemical pro- 
perties of the cream of tartar, or the tartar purified. in the 
neighbourhood of Montpellier, muft be examined, in order to 
‘difcover the nature of the pure tartareous acidule. : 

Very pure tartareous acidule is cryftallized, though irregu- 
larly ; it has an acid tafte, lefs vinous than that of crudé .tar- 
tar. On hot coals, it emits much fmoke, of a penetrating em- 
pyreumatic fmell, and itfelf becomes black and carbonaceous. 
If this fubftance be diftilled in an earthen retort, with @ ren 
ceiver, connected with an inverted veflel of water, by means 
of a tube, and the fire be gradually raifed, a phlegm, almoit 
colourlefs; and fearcely acid, firlt comes over; next a ftronger 
acid, of a deeper colour; and afterwards an oil, which becomes 
more and more coloured, confiftent, and empyreumatic; and 
laft of all, the concrete ammoniacal carbonat, and a large quan- 
tity of carbonic acid. A very abundant coal remains in the 
retort, which, lixiviated without incineration, affords a “large 
quantity of carbonat of potath, The diftilled produéts may be 
rectified by a gentle heat. In this reification, the phlegm 
paffes over nearly colourlefs, the oil becomes very white and 
volatile, the ammoniac partly combines with the acid, and is 

-not obtained feparate and pure, but by diftilling the laft por- 
tions of phiegm with the addition of potath. The potath ‘con- 
‘tained in the coal is not produced in the operation, as many 
chemifts have thought, who were not fufliciently acquainted 
with the nature of cream of tartar, but is all contained origi- 
‘mally in this fubftance. ‘The reaction of the fixed alkali on the 
oil produces the ammoniae ; ; and the quantity of this volatile 
falt may be increafed, by diftilling the oil obtained from the 
-tartareous acidule a fecond time with the coal it leaves in the 
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retort. It appears that this formation of ammoniac is owing 
to the azot of the eno which unites to’ the difengaged hy- 
drogen of the oil.’ of 

Tartareous acidule is not altered ie sapotlise to air. © 

It diffolves in twenty-eight parts of boiling water, and cry. 
ftallizes confufedly by cooling, as we have obferved. © A cer. 
tain quantity of earth feparates Seo the folution of ‘this falt, 
which is doubtlefs that which was ufed in its purification : the 
folution reddens tinéture of turnfole, and has an acid tafte. If 
it be left expofed to the air, it becomes turbid, and after fome 
time depofites mucilaginous: flocks. The acid is decompofed, 
and the fluid is found to contain nothing but carbonat of pot- 
ath. Mr. Demachy firlt obferved this decompofition. Meds. 
Spielman and Corvinus have likewife bufied themfelves’on this 
fubjec ; but Berthollet has made experiments which are fill 
more accurate than thofe which preceded him. He-has obferv- 
ed, that two ounces of the tartareous acidule required eighteen 
months for their entire decompofition ; that it afforded fix and 
a half drachms of carbonat of potath, ftill oily, and mixed with 
‘a fmall quantity of carbon ; that this quantity of alkali anfwer- 
"ed with fufficient exagtnefs to that which was afforded by the 
acidule by combuftion and calcination, The alkaline refidue 
of the diftillation, and this fpontaneous decompofition, prove, 
therefore, that the tartareous acidule contains nearly one fourth 
of its weight of potafh. | | 

The aétion of filiceous earth, alumine, and barytes, on tar- 
tareous acidule, is not known. © The chemifls of the Academy 
of Dijon have obferved, that magnefia forms with this acidule 
‘a foluble falt, decompofable by fixed alkali, and affording, by 
evaporation in the open air, fmall prifmatic cryftals in radii. 
This tartarit of magnefia boils up, and becomes converted into 
a light coal, by expofure to the action of fire. Poulletier ob- 
tained from this combination a gelatinous mafs, perfe@tly re. 
fembling mucilage. Thefe phenomena depend on the ftate of 
the tartareous acid, which i is partly a ae in this besa obi | 
acidulons falt. | 

_ The aétion of lime and of chalk on tartareous acidule has 
Sell well defcribed by feveral chemifts. When chalk is thrown 
jato a folution of this acidule, an efferyefcence is produced, o¢e 
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eafioned by the difengagement of carbonic acid; and a very 
abundant precipitate, confifting of a combination of the tarta- 
feous acid and lime, is formed. The fupernatant liquor con- 
tains a neutral falt, which exifted, ready formed, in the acidule 
or cream of tartar, and confifts of the acid of tartar united to 
potath ; 1t is known, as we fhall prefently fee, by the impro- 
per name of /luble tartar. We are indebted to Rouelle the 
younger for this valuable analyfis of tartareous acidule by 
chalk ; which proves, 1. That this fubftance is compofed of a. 
{uperabundant oily acid and a certain quantity of this acid 
united to potafh in the ftate of a neutral falt. 2. That the 
combination of the tartareous acid with lime forms a neutral 
falt of very difficult folubility. Prouft has difcovered, that cal- 
careous tartarit, diftilled in a retort, leaves a refidue, which 
takes fire by expofure to air, like pyrophorus. 

Tartareous acidule unites very well with the different alles 
lis. If it be added to a folution of carbonat of potafh, a ftrong 
effervefcence is immediately produced, by the difengagement 
of the carbonic acid. The acidule muft be added to faturation, 
and the liquor filtered, after having boiled for half an hour; 
after which, the evaporation being continued till a pellicle is 
formed, the folution, by flowly cooling, affords long quadran- 
gular prifms, terminated by two facets, placed flantwife. This 
{alt is known by the names of vegetable falt, foluble tartar, tar- 
tarized tartar, and ought to be called tartarit of potafh. It has 
a bitter tafte ; is converted into a coal by a ftrong heat; and 
1S decompofed by diftillation, affording an acid phlegm, oil, a 
large quantity of carbonic acid, and a {mall quantity of ammo- 
niacal carbonat. It flightly attra&ts the humidity of the air, 
and is completely diffolved in four parts, of water, at the heat — 
of 120 degrees of Fahrenheit. This folution is decompofed 
during the courfe of fome months, and leaves the fixed alkali 
’ combined with the carbonic acid. The mineral acids decom- 
pofe it, and precipitate tartareous bhi it is alfo decom- | 
pofed by moft metallic folutions. » : 

Tartareous acidule, combined: with foda, forms /a/s of Seige 
nette, fo called from the name of an apothecary of Rochelle, 
who firft compofed it. We give it the’ name of Tartarit of 
poda. It is prepared by diflolving twenty ounces of acidule of 
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tartar in four pounds of water, and gradually adding very pure 
cryftallized carbonat of foda to faturation, which point is known 
by an effervefcence not being excited. by the addition of more 
alkali. In this combination the tartareous acidule is rendered 
foluble. The fluid being evaporated till it has nearly the con- 
fiftence of fyrup, affords, by cooling, very. beautiful. regular 
eryftals, often of a confiderable magnitude. They are prifms 
of fix, eight, or ten unequal faces, truncated at right angles at 
their extremities. Thefe prifms are moft commonly bifected 
lengthwife ; and the large face, or bafe, on which they reft, is 
marked by two diagonal lines, interfecting each other, and di- 
viding the bafe into four triangles. Tartarit of foda was at 
firft fold as a fecret, but was difcovered at the fame time by - 
Boulduc and Geoffroy in 1731. It has a bitter tafte ; is de- 
compofed by the fire, like the tartarit of potafh ; eflorefces in 
the air, becaufe it contains much water of cryftallization, and 
is nearly as foluble as tartarit of potath, and, like that falt, is 
decompofed by air, mineral acids, and metallic folutions. The 
mother water of this falt contains the portion of tartarit of pot- 
afh, which compofes part of the tartareous acidule. 

*“Ammoniac forms with acidule of tartar an ammoniacal tar- 
tarit, which cryftallizes very well by evaporation and cooling. 
Bucquet afirms that its cryftals are rhomboidal pyramids. 
Macquer obferved fome in thick prifms of four, five, or fix 
fides; others thickeft in the middle, and terminated by very 
acute points. The academicians of Dijon obtained them in ob- 
lique angled parallelopipedons. Ammoniacal tartarit has a 
cool tafte, and is decompofed by heat: in the air it eflorefces: 
hot water diffolves it more readily than cold; and it cryftal- 


4 _lizes by cooling. Lime and fixed alkalis difengage the ammo- 


niac; the contact of air, mineral acids, and metallic folutions, 
- decompofe it. When it is prepared, it feems that the portion 
of tartarit of potath, whofe union with the tartareous acid con- . 

Ritutes the acidule, or cream of tartar, remains in the mother 
water. | 

Pott and Margraaf treated cream of tartareous acidule with 
the mineral acids, and the latter obtained neutral falts, fimilar 
to thofe afforded by each of thefe acids with potafh ; whence 
| he concluded, that this alkali exifts, ready formed, in this aci- 
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dule. Rouelle the younger made a number of accurate expe- 
timents, which afforded the fame refults. A pound of tarta- 
rious acidule, in very fine powder, was added to a pound of 
concentrated fulphuric acid ; the mixture became hot, and the 
- mutual ation of the two fubftances on each other was aflifted 
by the heat of a water-bath, and by frequent ftirring with a 
glafs inftrument. This heat being continued ten or twelve 
hours, the mixture became of the thicknefs of cream, at 
which time two or three ounces of boiling diftilled water were 
added, which rendered the whole fluid. Two hours after, the 
mixture was taken from the fire, and three pints of boiling 
diftilled water were added. This folution was coloured, and 
opake, and contained difengaged fulphuric acid, a portion of 
tartareous acidule not decompofed, and -fulphat of potafh. 
‘The excefs of fulphuric acid was then faturated with chalk ; 
and fulphat of lime, with a {mall quantity of tartareous aci= 
dule, was precipitated. The mixture was then filtered and 
evaporated, till it became reduced to eighteen or twenty oun- 
ces; during which, a fmall quantity of tartareous acidule and 
of fulphat of lime, fell down. The fluid was decanted off, 
evaporated a fecond time, and, by ftanding, afforded cryftals of 
fulphat of potafh; more of which was ebtained in the like 
manner by fucceflive operations. This falt is always mixed 
with a fmall quantity of tartareous acidule, and burns on 4 
hot iron. But if a due quantity of diftilled water be added, 
it will be taken up, and the tartareous acidule will remain un- 
diffolved. The foregoing procefs is defcribed by Berniard, 
‘who repeated it with fuccefs after Rouclle. Win 

The nitric and muriati¢ acids, treated in the fame manner 
with tartareous acidule, afford nitrat and muriat of potash ; 
“which incontrovertibly proves the exiftence of potafh in this 
‘fabftance. ; , wuntlah  - 

Tartareous acidule acquires folubility, by uniting with bo- 
rax and boracic acid. According: to the experiments of De 
Laffone, one part of the latter falt may render about four 
parts of tartareous acidule foluble. This mixed. folution af- 
fords a greenifh, very acid, gummy falt, by evaporation. 
‘Common borax, when added to tartareous acidule, converts 
a part of the acid into tartarit of foda, by reafon of the foda 
which it contains. © Be 
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Tartareous acidule appears capable of uniting, without de- 
compofition, with moft metallic fubftances, as Monnet and the 
chemifts of the academy of Dijon have fhown. But as thefe 
combinations have been little examined, we thall only fpeak, 
in this place, of thofe of antimony, mercury, lead, and iron ; 
becaufe they are better known, and are moft of them ufed in 
medicine. ~ | ; 

The. combinations of tartateous acidule and antimony, is 
called fiibiated, or antimoniated tartar: it is the tartarit of anti- 
mony and of potafh. As it is one of the moft important re- 
medies afforded by chemiitry, it is neceflary to examine its 
properties with the greateft care. Since the time of Adrian 
de Mynficht, who firft defcribed this compofition, in the year 
1631, the procefs for making it has been greatly varied. . The 
Pharmacopeia, and the writings of chemifts, all differ in 
the antimonial fubftances direéted to be employed, as well 
as in the tartareous acidule-and water, either with refpe@ to 


quantity, or the method of applying them to each other. 


Bergman, in his diflertation on this medicine *, has given an 
excellent fection on the different procefles byettidtifore ufed in 
preparing tartarit of antimony. ‘The fublimated white, the 
brown vitreous, or orange oxyds, have been fucceflively pre- 
fcribed : fome dire& thefe fubftances to be boiled with tarta= 
reous acidule, and a greater or lefs quantity of water, for 
ten or twelve hours ; others direét/the ebullition to be conti- 
nued no longer than half an hour; others again require the 
filtered lixivium to be evaporated to drynefs ; and laftly, there 
are others who direc it to be cryftallized, and the cryftals on- 
ly to be ufed in medicine. Hence it happens, that tartarit of 
antimony is never the fame fubftance, but pofleffes various de- 
grees of force, fo that its effe€ts cannot be clearly afcertained. 
And accordingly Geoffroy, who examined many fpecimens of 


antimoniated tartar, of different degrees of force, found, by the ana-. 


lyfis, that the weakeft contained from thirty grains to one drachm 
and eighteen grains of oxyd of antimony. Thofe of a middle 
degree of emetic power, a drachm and a half; and the ftrong- 
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eft, two drachms and ten grains.’ Vitreous oxyd of antimony’ 
has been chofen in preference to other antimonial fubftances, 
becaufe it is one. of the moft foluble by. the acidule of tartar ; 
but this metallic glafs may be more or lefs oxydated, and the 
different degrees. of oxydation mutt affe its emetic power. 
However, if: very tranfparent vitreous oxyd of antimony, 
previoufly well levigated, be boiled in water, with an equal 
weight of tartareous acidule, till the latter is faturated, and 
this folution be filtered and evaporated by a gentle heat, cryf-~ 
tals of antimonial tartarit are obtained, by ftanding, whofe 
emetic power-appears to be fufficiently conftant. The liquor 
being decanted and evaporated,. affords new cryftals for feveral 
fucceflive times. The mother water contains fulphur, tartarit 
of potath, and a certain quantity of antimoniated alkaline ful- 
phure. When the mixture of tartareous acidule, vitreous 
oxyd of antimony, and water, has been boiled for the prepara- 
tion of antimoniated tartarit, and paffed through the filtre, a. 
yellow or brown gelatinous fubftance remains behind, which 
Rouelle has examined. According to Prouft, this’ jelly af- 
fords, by diftillation, a very inflammable pyrophorus. 
Macquer propofes to fubftitute the white oxyd, precipitated 
from muriat of antimony by water, in the place of vitreous 
oxyd of antimony, in the preparation of emetic tartar This 
oxyd is itfelf a violent emetic, which Macquer confidered as 
always the fame. Bergman has adopted the opinion of Mac- 
quer; and fince that time, a. tartarit of antimony has been 
prepared in the laboratory of the Academy of Dijon according 
to the method of Bergman and De Laffone. This medicine 
has been ufed with the greateft fuccefs: it operates, in a dofe , 
of three grains, without fatiguing the ftomach and inteftines. 
Tartarit of antimony crytftallizes in very tran{parent trihe- 
dral pyramids, decompofable by heat, which converts them to 
a coaly fubftance. It efflorefces in the air, and becomes a 
white farinaceous powder ; it is foluble in fixty parts of cold 
water, or in a much lefs quantity of hot water. It cryftallizes 
by cooling ; and is decompofed by lime and alkalis. Calca-= 
reous earth, and pure water, ina large dofe, are capable of 
decompofing it ; whence it follows, that it ought to be’ admi- 
niftered only in diftilled water. Alkaline fulphures, and ful- 
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phurated hydrogen gas, precipitate from it a red powder, or 
kind of fulphurated oxyd of antimony, which may ferve as a 
teft for the prefence of this falt in all liquors containing it. 

Iron feizes the acid of tartar, and feparates the oxyd of anti- 
pe mony.; antimoniated tartar ought not, therefore, to be prepar- 
ed in veflels of this metal.: Durande, phyfician and profeffor 
at Dijon, propofes that this medicine be made publicly, and 
by one uniform procefs, eftablithed by law, as the theriaca is 
- made; and we are convinced, that the greateft advantages 
would -arife to the practice of phyfic from fuch a regulation 
being adopted. | 

It appears, that the tartarit of antimony contains the portion 
of tartarit of potafh, which forms part of the tartareous acidule, 
and that it is a kind of triple falt. | 
_. The tartareous acid may be combined with mesciicy by two 
methods. The one mentioned by Monnet, confifts in diffolv- 
ing fix parts-of tartareous acidule in boiling water, with one 
part of mercury, precipitated from the nitric acid by the 
carbonat of potafh. This liquor, filtered and evaporated, af. 
fords cryftals, that are decompofable by pure water. The fe- 
cond method of uniting mercury with the tartareous acidule, 
- confifts in. pouring a nitric folution of this metal into a folu- 
tion of tartarit of potafh, or of foda: a precipitate of mercu- 
rial tartarit is afforded, and the nitrat of potath, or foda, re- 
mains diflolved in the liquor. : 

Tartareous acidule has a fenfible a€tion on the oxyds of lead. 
Rouelle the younger has afcertained, that the tartarit of lead, 
_ produced in this operation, does not remain diffolved, but that 
the liquor, by evaporation, affords pure tartarit of - potath, 
which was ready formed in the tartareous acidule. This is 
one of the proceffes he has made ufe of to Prove, that potath 
exifts in tartar. 

Copper, and its oxyds, are readily neces by the tarta- | 
reous acidule: the refult is a falt, of a beautiful green, capa- 

ble of cryftallization, but hitherto little examined. eda 
Iron is very ftrongly aéted on by tartareous acidule. A mee 
dicine, called chalybeated tartar, is prepared, by boiling. four 
ounces of levigated iron filings with one pound of white tartar, 
in twelve pounds of water. When the tartar is diffolved, the 
2 | ? 
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liquor is filtered, and depofites cryftals, more of which may be 
obtained by fubfequent evaporation. To prepare the zartarized 
tinGave of Mars, a pafte is made, with fix ounces of iron fil- 
ings, one pound of white tartar in powder, and a fufficient 
quantity of water.» This mixture is left at reft for twenty- 
four hours ; after which twelve pounds of water are added, 
and the whole boiled for two hours; frefh water being added 
in proportion as the evaporation goes forward. The liquor 
is then decanted, filtered, and thickened, by boiling to the con- 
fiftence of fyrup ; after which one ounce of fpirit of wine is 
added. Rouelle afcertained, that potath exifts at liberty in_ 
this tin@ture, and that by treating it with acids, neutral falts,. 
with bafe of this alkali, are obtained. There are likewife 
two other medical preparations, formed by the combination 
of the tartareous acid ard iron. The one is /oluble martial tar- 
ear, confifting of one pound of the tartarized tinéture of) Mars, 
and four ounces of tartarit of potath, evaporated to drynefs. 
The other is known by the name of martial balls. They are 
made by mixing, in a glafs vedlel, one part of fteel filings, 
and two patts of white tartar in powder, with acertain quan- 
tity of brandy ; when the brandy is €vaporated, the mafs is 
pulverized, and more brandy added, which is fuffered to eva- 
porate as before. This procefs is repeated till the mais be- 
comes tenaceous, when it is formed into balls. | 

Crude tartar is very ufeful in the art of dying, and it is 
likewife made ufe of by hatmakers. ae , 
[he different preparations of tartareous acidule which we 
have enumerated, are moftly ufed in medicine ; pure cream of 
tartar is confidered as’a cooling antifeptic. In the dofe of half 
an ounce, it purges gently, and without exciting naufea. The 
tartarit of potafh and of foda are often ufed, in conjunction 
with other purgative medicines, in the dofe of a few drachms. | 
‘Tartarit of antimony is.one of the moft ufeful and efficacious 
medicines afforded by chemiftry. This falt is emetic, purga- 
tive, diuretic, diaphoretic, .or deobftruent, according to the 
@ofes and procefies ufed in adminiitering it. It often produces 
all thefe effeGis at one time. It may alfo be confidered as 2 
powerful ‘alterative, of excellent ufe in removing obftructions 
of the vifcera, when ‘given in {mall dofes often repeated. dt as 
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adminiftered as an emetic, inthe dofe of from one to four 
grains, diflotved in water. It is mixed, in the dofe of a grain, 
with other purgatives, whofe aétion. it affitts. And laftly, 
when given in the quantity of half.a grain, greatly diluted 
with, water, \it a€ts.as anvalterative. De Laflone has difcover. 
ed, that tartarit'of antimony is rendered very foluble in water 
by the mixture of ammoniacal muriat ; and that a mixed fale, 
fimilar to. ammoniaco-mercurial muriat, is produced.  Ber- 
thollet has difcovered, that the deco@tion of Peruvian bark de. - 
ftroys the emetic effect of tartarit of antimony. Chalybeated 
tartar, foluble martial tartar, and the tartarized tin@ure of Mars, 
are ufed as tonic and aperient medicines. Me is 
Such are the properties of the native tartareous acidule, or 
of the tartareous acid combined by nature with a certain quan- 
tity of potath: it was neceflary to examine it with care, be- 
caufe this fubftance was very ufeful, and much employed in 
this fate. But this is not the pure tartareous acid, whofe 
properties and charaéters are of equal importance to be known. 
Mr. Retzius has publifhed, in the Memoirs of Stockholm for 
1770, a procefs, invented by Scheele, for the extra&tion and 
purification of this acid. Wathed chalk is thrown into a folu- 
tion of 2 pounds of cream of tartar in boiling water, until 
there is no longer any effervefcence nor acid at liberty ; fome- 
what more than 1-4th of the weight of the cream of tartar is 
required: the precipitate of calcareous falt which is formed 
muft, be then collected on the filtre, and wafhed with warm 
water ; it commonly amounts to 32 0r 3 3 ounces, on account 
of the water it retains. The liquor decanted from this preci« 
pitate affords, by evaporation, nearly the half of the weight 
of the tartarit of potath, which has not been decompofed : 
9% ounces of denfe fulphuric acid, diluted with 5 pounds 
5 ounces of water, is poured on the calcareous falt of tartar, 
and the mixture is left to digeft for 12 hours, being agitated . 
fom time to time... The liquor is.then decanted from the ful- 
phat of lime ; and the water is evaporated, after having af- 
certained that it does not ‘contain fulphuric acid. — For this 
purpoie, afew drops of the acetit of lead, or fugar of lead, 
are added ; if the precipitate which is formed be entirely fo- 
luble in vinegar, the ixivium dees not contain fulphuric:acid ; 
Vol. LU, aks 
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if itis not foluble in this fermented acid, it contains the: iul- 
phuric acid, of which it may be cleared by digefting the liquor 
on a certain quantity of calcareous tartarit. Lime may be 
nfed inftead of chalk, to obtain the tartareous acid ; but as 
this alkaline earth decompofes the tartarit of potafh contained 
in the tartareous acidule, the lixivium contains only alkali in- 
ftead of the tartarit of potafh, as in the former procefs. » The 
ufe of quicklime in this decompofition affords a great quantity 
of acid, becaufe this earth decompofes twice its weight of tar 
tareous. acidule or cream of tartar. _ : 

The pure tartareous acid obtained in the gate ftate by 
efttice of the above deferibed proceffes, muft be evaporated to 
drynefs ; afterwards rediflolved and cryttallized, either by 
gentle ‘evaporation, according to Mr. Pecken, or by cooling 
the liquor evaporated to the confiftence of a fyrup, according 
to Bergman. It is obtained in the form of fmall needles acute- 
ly pointed, or fine prifms, whofe form is difficult to be deter~ 
mined. Bergman defcribes them as {mall diverging leaves ; 
Mr. Retzius compares them to hairs entwined together. They 
are at firft very white, but thofe which are obtained toward 
the end are yellow. Kedah 7 

‘The cryftallized tartareous acid melts, fumes, blhickeie: and 
even takes fire by the contaé of ignited bodies. By diftiila- 
tion it affords, like the tartareous acidule itfelf, an acid phlegm, 
a {mall quantity of oil, and much gafeous carbonic acid, mix- 
ed with carbonated hydrogen‘ gas. The charcoal which re- 
mains, contains neither acid nor alkali; which proves that 
this laft is not formed by the decompofition of the tartareous 
acid by fire. This acid, though ‘purified, is always oily. It 
is for this reafon that we diftinguilh it, in the new nomencla- 
ture, by the name of tartareous acid, and its falts by that ae 
tartarits. » isha Bib 4 mere 

i It is. i duel Wlehd in the air, is much more foluble than tar- 
tareous acidule; its tafte is very penetrating ; it reddens the 
tincture of violets, and likewife that of turnfole; it perfedly 
diflolves. alumine,- and forms with it an aluminous tartarit, 
which. affumes: a ghey or mucilaginous suadienhis iv eVvae 
poration. aL . | 

, In combination nisi sist the pure tartareous acid likes 
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wife forms a kind of agen matter inftead of agate: 
ing. ; Ac 

With lime it forms a fale pli is Ligavcily foluble. 

If aifmall quantity of potalh be poured into its folution, 
ei ial of the tartareous acidule, or cream of tartar, fall down 
This difeovery of Scheele and Bergman throws the greateft 
light on the nature of this vegetable falt: there no longer re- 
main, as Morveau obferved, any inquiries to be made: con- 
cerning the compofition of tartareous acidule, it is known to 
be the tartarit of potath with excefs of acid. But what is 
moft fingular is, that this acid, which is very foluble, imme- 
diately lofes this property when itis about half faturated by 
the alkali, which is, neverthelefs, itfelf very foluble. This 
fine experiment likewife proves that the tartareous acid is not 
at all alteréd by the procefs of Scheele, fince it forms, with 
about 7 or + of its weight of potath, an acidulous falt, which 
is perfetly fimilar to that formed by nature. If the propors 
tion of potath be increafed, a neutral! falt is fru which is 
perfectly faturated and Ses itis the tartarit of. ere or 
vegetable falt. 

The tartareous acid united to folds cauibieistan a neutral cry= 
ftallizable falt, or tartarit of foda very pure. With ammonia¢ 
it likewife affords an ammoniacal tartarit, which is cryftalliz- 
able. Mr. Retzius affirms, that if the tartareous acid be come 
bined with a quantity of ammoniac, much lefs than is necef- 
fary to faturate it, an ammoniacal tartareous acidulé is form- 
ed, which is of {paring folubility, and cryftallizes like the 
tartareous acidule of potalh, or common cream of tartar. 

- Though the tartareous acid has lefs affinity with alkalis than 
the mineral acids, yet thefe, by decompofing the tartarits of 
potath and of foda, do not completely feparate their bafes, but 
difengage the tartareous acid in the ftate of acidule of potath 
or of foda. The difengaged tartareous acid itfelf decompofes 
in part the fulphat, nitrat, and mufiat of potath, and feparates 
the portion of alkali which is required to convert it into the 
ftate of tartareous acidule, or acidulows tartarit of potath. Te 
‘does not produce the fame effedt upon the nitrat t and a. Qf 
“foda. ) 
~ Hermbftadt iitted that the tartareous acid becthiies the oxas 
we acid by means of the nitrous acid. Bergman could not 
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produce, thid change: but» his want of fuccefs» was probably . 
owing to his not having employed a fuflicient quantity of ni- 
tric acid. As nitrous gas is afforded during this converfion, 
‘Ibappears that the oxalic acid differs from the tartareous acid 
only: in containing a greater quantity of oxygen. at 

The tartareous acid has no ation upon platina, gold, cand 
ies ; it diffolves their oxyds or calces; it aéts only infen- 
fibly upon copper, lead, and tin; it diffolves their oxyds, and 
deprives that of lead of its red colour. 

‘Te diffalves iron with a very flow effervefcence. 

It produces no alteration whatever in antimony in the me- 
tallic ftate, but it diflolves the vitreous oxyds of that femi-metal 
very well. | ; | 

It takes lime from the nitrk, enbtaties acetous, forthig,: and 
phofphoric acids. | 

It precipitates the nitric folutions of mercury, the muriatic 
folutions of lead, &c. ; . 

Its attractions, pointed out by Bergman, are in the w fell 
ing order: Lime, barytes, magnelia, potath, foda, ammoniac, 
alumine, the oxyds of zink, iron, manganefe, cobalt, nickel, 
lead, tin, copper, bifmuth, antimony, arfenic, filver, mercury, 
gold, platina, water, and alcohol. 


§ 2. Concerning the Oxalic Acidule, or Salt of Sorrel of Commer 
and concerning the pure Oxalic Acid, 


Salt of forrel of commerce, or the oxalic acidule, is obtain- 
ed in great quantities in Switzerland, in the Hartz, in Thurin- 
gia, and Swabia, from the juice of the forrel, called, by Linneus, 
owalis acetofella,. One hundred pounds of this plant afford, ac- 
cording to Savary, fifty pounds of j juice by expreflion ; and this 
affords only five ounces of concrete falt, by evaporation and cry- 
ftallization. In commerce, the falt of forrel of Switzerland, 
which is the fineft and whiteft, is diftinguifhed from-that of 
the forefts of Thuringia, which is foul and yellowith. 

It has long been known that the juice of forrel affords a acid 
falt by evaporation. Duclos mentions it in the Memoirs of 
‘the Academy for 1668. Junker likewife fpeaks of it. Boer- 
haave has defcribed, with much care, the procefs proper for 
obtaining this falt, which he compares to tartar. Margraaf . 
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" dilcovered the prefence of potafh in the oxalic acidule, as well 
as in that of tartar. But the accurate knowledge of the na- 
ture of this falt has been acquired in confequence of the la- 
bours of Mefirs. Savary, W sane Wiegleb, echecle; at Bene: 
man. 

The abuts acidule has the form of {mall white, soa 
-needle-formed, or lamellar cryftals. Their exaét form has not 
yet been determined, though Capeller and Ledermuller have 
reptefented it as {een in the microfcope. Romé de Lifle defines 
them as very long parallelopipedons. Thefe are aflemblages 
or, groups of thin and long plates joined at one end and fepa- 
rated at the other. 

Its tafte is eager, penetrating, and at the fame time rough 
or auftere. It ftrongly reddens the tincture of turnfole and 
blue paper; 480 grains of this acidule diftilled in a retort by 
a well regulated fire, by Wiegleb, afforded 150 grains of a very 
acid phlegm, without imell or colour. There remained 160 
grains of a grey falt, from which x 56 grains of vegetable al- 
kali were obtained. About four grains of concrete acid falt 
likewife fublimed to the neck of the retort, but there did not 
_ -pafs one fingle drop of oil. 

The lofs in this diftillation was 166 ) grains; but as Wiegleb 

does not mention the elaftic fluids which muft have been dif- 
engaged in this analyfis, it is probable that the lofs 1s owing 
to the water in vapours, and carbonic acid gas, mixed with a 
‘f{mall quantity of hydrogen gas and carbon. From this ana- 
_ lyfis, compared with that of the tartareous acid, we fee that 
the oxalic acidule is not fo oily as this laft; and accordingly it 
is found, that the liquid acid obtained in this diftillation, is the | 
‘pure oxalic acid ; whereas the tartareous acidule, treated by 
the fire, affords an acid which is altered and is different from 
the tartareous acid itfelf. We diftinguith it by the name of 
the pyro-tartareous agid. It is on account. of this {maller 
quantity of oil, contained in the acid of forrel, that we have 
: diftinguithed i it by the names of oxalic acidule and acid ; 3 where- 
as the more oily acid of tartar has been named, according to 
bei rules of the methodical nomenclature, tartareous acid, 

The oxalic acidule, expofed to the air, fuffers no change 
when it is pure: it is more foluble than the tartarcous acidule. 
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Kearny gto Wiegleb, one drachm of the oxalic acidule of Swit- 
zerland requires no more than fix drachms of boiling water, but 
it is precipitated entirely by cooling, notwithftanding the ad- 
dition of fix drachms of cold water. According to Wenzel it is 
much more foluble ; for, by his experiments, 960 parts of 
boiling water take up 675 of this falt; but its folubility ap- 
pears to vary according to its greater or lefs {tate of acidity, 
which no doubt fd siesta on the plant from which it is ex- 
tracted. 4). 

The oxalic acidule unites to. clade magnefia, foda, am- 
moniac, and forms with them triple falts. Lime decompofes 
it, by feizing its whole acid, as well that which is at liberty, 
as that which is combined with potafh: 100 grains of chalk 
decompofe 1 37 grains of the oxalic acidule. The precipitate 
of calcareous oxalat which 1s depofited weighs 175 grains ; the 
fupernatant liquor affords 32 grains of carbonat of potafh by - 
evaporation. This procefs cannot be ufed to prepare the pure 
oxalic acid in ‘the fame mahner as the tartareovs acid 1s obs 
tained in a ftate of purity, becaufe the calcareous oxalat can- 
not be decompofed by the fulphuric acid, as the calcareous tar- 
tarit is: on the contrary, the attration of the oxalic acid for 
lime is fo ftrong, that it takes it from all other acids; and a 
fure means of afcertaining the purity of the oxalic acidule, or 
falt of forrel of commerce, confifts in pouring its folution into 
water, charged with a folution of calcareous fulphat. If this 
acidule be truly extracted from forrel, an abundant precipitate 

is afforded. 

The fulphuric acid facilitates the aiengatiemebit of the oxas 
lic acid from this acidule by means of heat, according to Wie- 
gleb. The. nitric acid decompofes the acidule, and feparates the 
alkali with much greater difficulty from this than from’ the 
tartareous acidule, according to the refearches of Margraaff. 

The oxalic acidule attacks iron, zink, tiny antimony, and 
lead ; it diffolyes the oxyds of all the other metals, and forms 
with them triple falts, which are cryftallizable and not deli- 
quefcent, in which the potath remains conftantly united to the 

acid : it precipitates the nitric folutions of mercury and’of filver. 
Bayen, by evaporating the liquor which flows above thefe 
precipitates, obtained nitrat of potath, and confirmed the pree 
fence of alkali in this acidule. 
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To prepare the oxalic acid, and deprive it of the portion of 
sotath which renders it acidulous, we may, as has already been 
fhown, avail ourfelyes of diftillation ; but this prdcefs affords 
only a {mall quantity ; and that ue Scheele, which is much 
more certain and eafy, is preferable. The oxalic acidule, or 
falt of forrel, is faturated with ammoniac. Into the folution 
of this triple oxalat, compofed of the acid with ammoniac and 
potafh, the nitrat of barytes is poured. A precipitate is form- 
ed of oxalat of barytes, and the nitric acid retains the alkalis. 
The barytic oxalat, when -well wafhed, is decompofed by the | 
addition of fulphuric acid, which combines with the barytes, 
and remains infoluble at the bottom. The fluid being decant- 
ed, is to be aflayed by the addition of a {mall quantity of ba- 
rytic oxalat, diflolved in boiling water, to feparate the por- 
tion of fulphuric acid which may be contained in it ; and when 
no more precipitate is afforded, the liquid, which contains the 
pure oxalic acid, may be decanted. This being duly evapo- 
porated, affords, by cooling, the cryftallized falt in quadila- 

teral prifms, whofe faces are alternately broad and narrow, 
and are terminated by dihedral fummits. ‘Chefe cryttals often 
have the form of fquare or rhomboidal plates. 

This concrete acid has a very penetrating four tafte; feven 
grains give to two pounds of water a fenfible degree of aci- 
dity ; it reddens all blue colours: one grain of the falt gives to 
_ 3600 grains of water, the property of reddening paper tinged 
with turnfole. 

The concrete oxalic acid, expofed to a hina! heat, becomes 
dry, and covered with a white cruft; foon afterwards it is re- 
duced to powder, with the lois of three tenths of its weight. 
By diftillation in a retort with a ftronger heat, though fill 
moderate, it liquefies, becomes brown, boils up, affords an 
_ acidulous phlegm, fublimes in part without alteration, at the 
fame time that a mixed gas, confifting . carbonic acid and . 
hydrogen gas, is difengaged. . ‘ | 

Tf a very firong heat be applied, more gas, lefs of concrete 
fublimed acid, and more acidulous phlegm whichis not cry- 
ftallizable, are afforded: there remains at the bottom of the 
retort a grey or brown mafs, forming 4, of the acid employ- 
ed. If laid upon ape charcoal in the air, it exhales in @ 
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very acrid white fume, which ftrongly irritates the lungs, and 
leaves only a white refidue without any coaly matter. Such 
is the refult of the decompofition of the oxalic acid by heat, 
as obferved by Bergman. ‘The Abbé Fontana obtained nearly 
double the product of gas; but this depends, as we have al- 
ready fhown, upon the ftronger heat he gave, with the inten- 
tion of completely decompofing this acid. 

The concrete oxalic acid, expofed to a moift air, remains de- 
liquefcent, but it rather becomes dry in a dry atmofphere: 
cold water diffolves half its weight. When the cryftals of this 
acid are thrown into cold water, they produce a flight noife, 
which indicates a fudden breaking of the particles. The fpe- 
cific gravity of this cold folution is 1,0593, according to Mor- 
yeau. If the water of folution be evaporated, no acid vapour 
arifes, even by ebullition. Boiling water diffolves its own 
weight of this concrete acid falt. One half is precipitated in 
eryftals by cooling.. ’ 2 gy : 

The oxalic acid diffolves alumine. The evaporated folution 
affords a yellowith, tranfparent, fweet, aftringent matter, which 
becomes moift in the air, and reddens turnfole.. This falt boils 
up in the fire, lofes its acid, and leaves the alumine of a brown 
colour... Itis decompofable by mineral acids. 

This acid, combined with barytes, forms a falt fcarcely fow 
Juble, which affords angular cryftals, when the acid is in ex- 
cefs. Hot water, by carrying off this excefs, renders them 
opake, pulverulent, and infoluble. ! 

When combined with magnefia, it affords a sate falt in 
powder, decompofable by the fluoric acid, and by barytes. 

_ Saturated with lime, the oxalic acid affords a pulverulent 
falt infoluble in water, and not decompofable but by fire; be- 
caufe the affinity of this acid with lime is fuch, that it takes 
it from every other. Bergman, confequently, propofes the 
oxalic acid as a teft to difcover the prefence and quantity of | 
lime contained in mineral waters, whether difengaged, or in 
combination with any acid. BSCE CORE sill turns fyrug of. 
violets to a green. | 

The oxalic acid ‘unites with the potafh, and may be paestes 
lized, provided either of the principles be in excefs. This falt, 
which is very foluble in water, is decompofable by the aétion 
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of fire, and by the mineral acids. If the pure oxalic acid be 

added, drop by drop, a precipitate is foon formed, which is 

known to be the oxalic acidule or /a/t o jorrel, oo to 
that of commerce. 

Combined with two parts of foda, the oxalic forms a falt of 
difficult folubility, which diffolves more readily in hot than 
cold water, and turns fyrup of violets toa green. An excefs 
of acid forms an acidulous oxalat of seeigy of {paring oe 
lity. 

With ammoniac it affords an scsi oxalat, which by 
flow evaporation, cryftallizes in quadrilateral prifms decom- 
pofable by fire, and convertible into an ammoniacal carbonat, 
formed by the deftruétion of the oxalic acid. An excefs of 
this acid, poured into the folution of this falt, precipitates an 
oxalic ammoniacal acidule, which falls down in cryftals ssi 
lefs foluble than the pure neutral falt. : 

The oxalic acid is foluble in the mineral acids. It gives a 

_brown colour to concentrated fulphuric acid, and is decompofed 
by: nitric acid, which reduces it to carbonic acid. 

In general, it combines more ipo with metallic oxyds 

_ than with metals. 

_1. With.oxyd of arfenic it forms very fufible, volatile, prif- 
matic cryitals, decompofable by heat. 

2. With cobalt, a pulverulent falt of a light rofe colour, and 
difficultly foluble in water. 

.3- With oxyd of bifmuth, a white falt in powder, of diffi. 
enlt folubility. 

4. With oxyd of antimony, a falt in cryftalline grains. 

5. With oxyd of nickel, a white or oe hen yellow falt, of 
difficult folubility. 

6. With oxyd of manganefe, a falt j in a white powder, which 
becomes black by heat. 

+. With zink, which it diffolves with effervefcence, i it Siri | 
a white pulverulent falt. 

8. With oxyd of mercury, a white pulvernlent falt, which 
becomes black by the contact of light. ‘This acid decompofes 
the fulphat and nitrat of mercury. | ae : 

g. It at firft blackens tin, which afterwards becomes cover- 

ed with a white powder. ‘The falt it forms with this metal is 


~~ 
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of an acrid tafte, and by a well conducted evaporation, cryftal. 
lizes in a prifmatic form. If quickly pads it affords 2 
tranfparent mafs refembling horn. 

ro. It tarnifhes lead, but diffolves the bf much more 
readily than the metal itfelf. The faturated liquor depofites 
fmall cryftals, which may likewife be obtained by pouring 
oxalic acid into a folution of the nitrat, or muriat of lead, as 
well as into the acetit of that metal. 

x1. It attacks iron filings, and hydrogen gas is difengaged 
from this folution by the decompofition of the water. Oxalat 

-of iron is ftyptic, and affords prifmatic cryftals, of a greenifh 
yellow, decompofable by heat. The yellow oxyd of iron, unit- 
ed to this acid, prefents a yellow falt, fimilar to that which is 
obtained by pouring a folution of ssaabaind acid into a Pelee of 
fulphat of iron. : 

12. It aéts on copper, and jfeiiielavaty diffolves the nibs ‘of 
that metal, forming a falt of a light blue colour, and of dif. 
ficult folubility. This falt may likewife be obtained by pre~ - 
cipitating the folutions of copper in the fulphuric, nitric, mu- 
tiatic, and acetous acids, by the addition of the oxalic acid. 

13. The oxyd of filver, precipitated by potafh, is {paringly 
diflolved in this acid. The beft manner of procuring this falt, 
is to precipitate the nitric folution of this metal by oxalic 
acid: a white precipitate is formed, fearcely oie in nine 
which becomes brown by the contact of light. : 

44. This acid has fearcely any action on the ica of gold. 

15. Laftly, It diflolves the precipitate of platina, made by 
foda. This folution is yellowith, and affords cryftals of "the 
fame colour. Such are the phenomena defcribed by Bergman, 
refpe¢ting the combinations of oxalic acid with metallic fub- 
flances. fe | 

This celebrated chemift abel all thefe evi biatiotl ty em- 
ploying the artificial oxalic acid, prepared by the nitric acid 
and fugar. ; . 
Sugar, as well as all diteiiages exspadts, mild oils, and 
flour, afford, when treated by the nitric acid, an acid per- 
fectly fimilar to the pure oxalic acid, as Scheele has afcertain- 
ed. Ail thefe matters, and even a great number of animal fub- 
ftarices, as Berthollet has difcovered, contain, therefore, the - 
z 
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oxalic radical, to which oxygen only is wanted to convert it 
into oxalic acid. a a : 

Bergman is the firft who difcovered that fugar, treated by 
the nitric acid, formed an acid different from all others, and 
which was called the acid of fugar or faccharine acid, for fe- 
veral years, until Scheele had fhown that this acid. is abfolute- 
ly of the fame nature as the oxalic acid, obtained from the falt . 
of forrel by the procefs before defcribed. He has afcertained 
this identity in the moft convincing manner, by forming again 
the oxalic acidule of {paring folubility, or the falt of forrel, 
by combining a {mall quantity of foda with the faccharine acid. 
Here, therefore, we have a vegetable acid which does not exift 
as an acid except in a few vegetable fubftances, but whofe bafe 
is extremely abundant in thefe matters, and which appears to 
pals without alteration into the bodies of animals. We fhall - 
fhow, in the following chapters, that this acid, like all the 
other vegetable acids, is probably a compound of hydrogen, 
carbon, and oxygen, and that it does not differ from them but 
in the particular. proportions, 

The oxalic bafe or radical appears to exift more abundantly 
in infipid matters than in fugar; though it was at firft fup- 
pofed that faccharine bodies afforded it in the greateft abun- 
dance. Bergman obtained from fugar no more than one third 
of its weight of oxalic acid, and Berthollet obtained from wool 
more than half the weight he made ufe of. 

_ The pure oxalic acid is of no ufe, excepting in chemical la. 
boratories, where it Is more efpecially employed to determine 
the prefence of lime. The oxalic acidule, ot falt of forrel, is 
employed to take out ink {pots from white ftuffs, wood, ivory, 
&c. which it does by virtue of its attraction for iron ; but the 
pure oxalic acid might be advantageoufly fubftituted inftead 
thereof, on account of its greater folubility. ‘ 


Ete B LG. 


+ 


92 NOTES ON CITRIC ACID. 


NOTES ON CHAPTERS V. & VI. 


- CITRIC ACID. 


2 Ricurer has given a different procefs for obtaining. this acid in a very pure 
and concentrated ftate. Lemon j juice is to be faturated with potafh; and to this 
folution, when filtered, a folution of acetit of lead is to be added, fo long as any 
white precipitate continues to be formed. In this procefs, the citric acid unites 
with the lead, and the acetous with the alkali. The citrat of lead, after being 
edulcorated with water, in order to diflolve and to carry off any of the acetit 
which may adhere to it, is to be digefted with a fufficient quantity of diluted ful- 
phuric acid, and ftirred frequently. During this digeftion; fulphat of lead is 
formed, and the difengaged citric acid exifts in the fupernatant liquor. Very 
beautiful cryftals of citric acid will be obtained, by evaporating this liquor with a 
gentle heat. \ 

As the citric acid takes lead directly from the acetous acid, bi citrat of lead 
may be obtained by adding lemon juice to the acetit of lead. But the mucilaginous 
parts of the juice are not in this cafe fo completely feparated as when this juice is 
firft faturated with alkali. Richter ueber die neuern. Gegen. St. I. f. 59- 

-Lemon juice contains alfo, according to Plerinbitade, a quantity of the malic 
acid, which forms a foluble falt with lime, when this fubftance is employed 'to 
ebtain the citric acid. In following, therefore, the procefs recommended by 
Richter, the malat will be formed along with the citrat ef lead. Adet found 
the citric and malic acids in his analyfis of the juice of the pine- pla coite Ann, de 
Chem..'Tom. XXV. p. 32. : 

t Dize, who prepared the concentrated citric acid on a is {cale, found, 
that its cryftals confifted of rhomboidal prifms, with inclined planes of 120° and 
60°, and terminated by a fummit which has 4 trapezoidal furfaces. An ounce of | 
diftilled water diffolves an ounce and 2-8ths of citric acid. Cold is produced 
during the folution. Water, at the boiling point, diffolves double of its weight 
of thisacid. roo parts of citric acid, diffolved in a fufficient quantity of boiling: 
water, diffolves 50 parts of calcareous citrat. ‘Fowrn. de Phy/. 1794. Tom. Il. 
Pp: 231. | pends 

¢ The combination of ‘citric acid with potath is not eafily fufceptible of cryftal- 
lization. Citrat of potafh attracts readily moifture from the atmofphere. . 

Citric acid forms with foda a falt in the fhape of long and fmall needles, This 
falt alfo eryftallizes with difficulty. The cryftals, which contain much water of 
eryftallization, become opake, and deliquefce in the air. 

With ammoniac, this acid forms a falt which has only a very flight tendency to 
cryftallization, and which attracts humidity ftrongly from the air. ‘The citrat of 
ammoniac is decompofed by heat; the ammoniac flies off in the gazeous ftate, 
while the acid is refolved into its component parts. Richter remarks, that the 
tafte of the alkaline citrats, particularly of the lajt, is agreeably cooling. 
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Saturated with lime, citric acid inns a white powder very difficult of folution 

in water, but which becomes readily foluble by an excefs of acid. 

The folution of magnefia in citric acid does not afford regular cryiftals, but 2 
white precipitate, which, according to Scheele, diffolves readily in water. . 

Citrat of barytes is obtained in a pulverulent form. It is rather more eafily 
foluble in water than the citrat of lime. 

_Alumine forms*with citric acid a faline precipitate, which by drynefs idle wide 
not unlike a mafs of gum-arabic. 

Citric acid expels the carbonic and heracic acids beet wheat combinations with 
alkalis. It is diftinguifhed from the tartaric acid, in not being able to decompofe 
the muriat ef potafh; and from the oxalic, from its not decompefing the pian 
of lime. 

‘The nitrat and acetit of mercury are demompofed by the citric acid. It gives 
a green colour to the acetit and fulphat of iron. Richter ueber die neuern. Gegens 
St. VI. £ 68. . . 

d Richter agrees with Scheele in faying, that the citric is not convertible into 
the oxalic acid by treating it with the nitric acid; but Weftrumb and Hermbftadt 
are of a different vpinion. Weftrumb, indeed, allows, that when he ufed the ni- 
tric acid in too large a proportion, little or no aay acid was formed. Kleine 
wresera iy; B. IL f. 252. 


GALLIC ACID. 


* Mk. ParPeNBRING publifhed a fhort memoir in Crell’s Journal for the year 1786, 
in which he endeavoured to prove, that there exifts an acid in nut-galls independ- 
ently of the aftringent principle ; and that it is to this acid, and not to the aftrin- 
gent principle, they owe the property of giving a black colour to the folutions of 
iron. ‘This opinion, which was fupported by its author by only very inaccurate 
and equivocal experiments, has been fully eftablifhed by a very interefting difco- 
very of Seguin’s. This chemift has difcovered, in the infufions and decodtions of 
aftringent barks, a new principle, to which, from the effe&ts it produces en ani- 
mal matters, he has given the Yanain. Seguin has not been able to exhibit this 
fubftance by itfelf, for it is me mixed er combined in nb need with the. 
gallic een 

‘If water be poured at different times on oak-bark, the water ef the firft infu- 
fion will contain the tannin and gallic acid mixed or combined together. The 
prefence of the tannin is known by adding to the folution a little animal jelly or 
give, with which it immediately forms a copious yellowifh precipitate, infoluble 
in water, imputrefcible, and which becomes hard and brittle by drying. 

If the waters which have been {ireceflively employed to feparate the foluble 
part from oak-bark be kept apart, it will be found, that the firft infufions form a — 
copious precipitate with the folution of glue, while they at the fame time give a 
red colour to the tin ure of turnfole, decompofe metallic folutions, and form a 
black precipitate with iron. The waters, again, which have been laft employed 
have a lefs auftere tafte, and form no precipitate with animal jelly; but they exe 
hibit with reagents all the known propertics of gallic acid. There exits, theres 
fore, two fubftances in thefe infufions which poffefs different properties. ; 

‘The tannip appears to be more foluble in water than the gallic acid, for it is. 
- fooner cittathed from the bark by infufion. 
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- The liquor from which the tannin ne been all feparated by animal jelly; ftill 
contains a portion of gallic acid, which precipitates the fulphat of iron, 

\ Tannin affords a very convenient teft for afcertaining: the ree of gelatine 
contained in any fluid. aia ; " 

» The gallic acid, according to Stesriiay isfometimes found alone in vegetables, 
or at leaft united to only a very fmall portion of tannin, as in the cinchona,. cof- 
fee, {crophularia, millefolium, chamomile and arnica. ‘The thfufions of thefe 
plants precipitate the fulphat.of iron, but produce no effect on the glue of ani= 
mals, ‘Tannin has been difcovered in a great variety of vegetables. amy de 
Polytech. Toms IV. p. 678. 

- Prouft has lately difcovered a method of feparating tannin from the eallic acid 
by means of muriat of tin. For this purpofe, a folution of muriat of tin is to 
be poured into a decoction of nut-galls. .A copious yellowifh precipitate is imme- 
diately produced. After diluting the liquer with water, and filtering it; in order 
to feparate any remaining portions of the precipitate, the liquor is found to con. 
‘tain gallic acid, muriatic acid, and the muriat of tin. ‘The precipitate is a com- 
bination of the tannin principle with the oxyd of tin. 

To. obtain the gallic acid, the tin may be feparated by fulphurated hydrogen 
gas. The fulphurated oxyd falls down in the form of 2 brown powder. The li- 
quor is to be filtered, after expofing it for fome days to the rays of the fun, in 
order to diffipate or decompofe the excefs of fulphurated hydrogen gas. It is to _ 
be afterwards evaporated in.a filver dith, fo asito. make the gallic acid cryttallize 
by cooling. ‘he liquor which remains is to be wathed with a fhe water, and 
again evaporated, till all the acid:is obtained, 

The tannin is feparated from the tin, by diffolving the precipitate in a certain 
quantity of water, and by pafling through ita current of fulphurated hydrogen 
gas. The metal is precipitated, and the pure tannin remains diflolved in the wa- 
er. When filtered and evaporated, it affumes the deep colour and the peculiar 
odour of a decoction of nut-galls. The tafte of the folution is aftringent, and 
bitterith, ‘but not difagreeably fo. It frothes like foap water, but, without being 
un¢tuous to the touch, becomes muddy by cooling, and depofites a poiw des of a 
bright brown colour, which is rediffolved by heat, 

By evaporation, this folution affords a dry, friable, brownifh fubftance, which 
has the vitreous fracture of aloes, and does not attra& humidity from the atmofe 
phere. This fubftance diffolves in cold, and fill more readily in warm water. 

All acids, by uniting with tannin, precipitate it from its folution in water. 

_ "Phe magma produced by pouring tannin into a folution of glue, poffeffes. the 
elaftic properties of the gluten of farina. By drying it, a brow mafs is obtain- 
ed, vitreous in its fracture, not fufceptible of putrefa@tion, perfectly infoluble in 
water, and nearly fo in alcohol; but capable of refuming its es prnpenite, 
and of becoming foft in warm water. | ¢ 

- (Albuminous liquors are precipitated by the tannin 5 but the magne ey 
~ does not unite to form a tenacious mafs. 

The green fulphat of iron is not altered by the tannin, any more than by re 
gallic acid; but the red fulphat is precipitated, of a pale biue colour, which be- 
comes black by drying. This precipitate differs from the gallat ef iron, by not 
remaining fufpended in water, and hy being decompofable by acids. If too large 
a quantity of the red fulphat of iron be poured into a folution of the tannin, the 
precipitate is rediffolved by the uncombined acid, and a black liquor formed of 
the greateft intenfity, which eoabbceaons blue sth scan ‘To panics oo ri, wap 
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tate, it is neceflary to faturate gradually the excefs of acid with potafh. During 
this procefs, the red fulphat is changed into the green; the oxygen, which forms 
_ the difference between thefe fulphats, being taken from the red fulphat by a por- 
tion of the.tannin. The tannin, thus oxydated, becomes incapable of precipi- 
’ tating the red fulphat, and remains in the folution. The exydation of the tannin 
is alfo {peedily produced by the oxygenated muriatic acid. The gallic acid un- 
dergoes a fimilar change, from the action of the oxygenated muriatic acid, and 
becomes incapable of precipitating the red fulphat. This is the effe& that time 
produces on ink; the gallic acid in this fubftance is deftroyed, and the red oxyd 
remains, which may be changed to blue si the’ method -Lehes etepsitiaie by Mr. 
Blagden. dn. de Chem. Tom. XXV. p. 22 

Tannin precipitated by muriatic acid hans a decoction of Srsstiais; poffeffes all | 
the tenacity of the fubiance mah is dies by the combination of tannin with 
glue. 2 

With potafh, the infufion of tannin is converted into a vache refembling 
meetin jelly. 

The nitric acid precipitates at firft the tannin, hus peiiioadiglots rediffolves it, 
7 he folution emits the fmell ef peaches, and has a red colour. 

Sulphuric acid precipitates the tannin, from its folution in water, of a phiee 
colour. ‘The flocks do not, as with muriatic acid, immediately form a tenacious 
mafs: but this effect is readily produced by pouring on them a quantity of hot 
water. Pufchkin, Ann. de Chem. Tom. KXV. 

5 Richter has propofed a fhorter procefs for obtaining the gallic adic It confifts 
in evaporating the decoction of nut-galls to the confiftence of honey, and in dif- 
folving the decoction, thus thickened, in alcohol. The folution is to be filtered, 
and fubjected a fecond time to evaporation. During this procefs, cryfalls of 
gallic acid are gradually depofited. Crel/’s An. 1787. BT) f'239. . 

Dize has propofed a ftill fhorter, but a more expenfive method of obtaining 
this acid. Redtified fulphuric ether is to be poured on nut-galls, reduced toa 
powder, and after fome time the infudion is to be introduced into a retort, and 
expofed to a gentle heat. The ether paffes over very pure into the receiver; 
the refidue in the retort exhibits all the characters of the refino-extractive fub 
ilance of Rouelle, with the colour and friability of a refin. This matter does not 
attract humidity from the air. It forms a coloured folution, in warm water, 
_ of an aftringent tafte. Sulphuric acid is to be added to the liquor, till it acquires 
an acid tafte; a refinous matter is feparated; and after a few hours, the liquor is 
to be diluted with half its weight of water, filtered and evaporated to about 
3-4ths. Pare barytes is then to be added, till the liquor ceafes to decompofe the 
muriat of barytes. This liquor filtered anew,“and fubje@ted to a very flow eva- 
poration, affords very fine prifmatic cryftals of gallic acid. My intention, fays 
this author, was to point out a procefs by which the gallic acid may be obtained 
entirely difengaged from that aflringent matter which forms a great part of the 
weight of iron, when we precipitate it by means of this acid. 8 Shin de Phy/. 
£791. Part iH. » Ps 420. 

. © Prouft remarks, that: ‘pure green fulphat of iron does not become immediately 
black with gallic acid. The contaé of the air, however, foon colours the fur. 
face of the liquor; ‘and the fame effe& may be produced throughout the whole 
mafs of liquor, by adding a few. drops of the oxygenated muriatic acid: It is 

‘ only when iron is oxydated to its maximum, that it forms an ink with the gallic 
acid. The black colour can eafily be deftroyed, by adding to the liquor a folu-_ 
tion of fulphurated hydrogen gas, The bafis of ink, and of every black dye, is 
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a gallat of iron, the iron of which is in its nigel degree of ences Jn. te 
Ghem. Tom. XXIII. p. 99. 

. & Bartholdi obferved, that the red oxyd of mercury widiaiaeh a blackifh colour, 
by boiling it for half an hour-in a folution of gallic acid. This black fubftance 
being collected and dried, was fubjedted to trituration. Fluid mercury was forms 
ed during this procefs, and a carbonaceous powder, which appeared to come from 
the decompofed gallic acid.. During the ebullition, much carbonic acid: gas was 
difengaged ; and the folution, which was of a ftraw colour, became very brown. 
The folution, after being treated in this manner with red oxyd of mercury, af- 
forded no longer any blueifh precipitates with the carbonats of potafh and. foda, 
An de Chem. Tom, XII. p. 294. 

€ Seguin remarks, that a yellow precipitate is Sortinad, after fome Piles inthe in- © 
fufion of oak-bark. By drying this precipitate, it forms a very fine light powder 
of a cineritrous coleur, which is infoluble in water, oil, alcohol, and ether. It 
burns on lighted charcoal with a thick {moke. Diftilled in clofé veffels, it gives 
out a large quantity of carbonic acid gas, an acid phlegm, and a brownilh co- 
loured oil. A light, fpongy, carbonaceous mafs remains in the retort. This 
precipitation takes place in clofe veffels. If the liquor be expofed to the air, it is 
covered with a pellicle, which thickens daily. - When broken, it falls to the bot- 
tom, and forms the precipitate. If,the vapour of oxygenated mufiatic acid be 
brought into contact with this infufion, the pellicle is immediately formed; and 
if the experiment be continued, the pellicle thickens gradually, and falls at laft 
to the bottom asa precipitate. The formation of this precipitate feems, there- - 
fore, té depend on the abforption of oxygen. ‘Thefe phenomena are peculiar’ to 
all the infufions and decoctions of vegetables. The coloured pulverulent depofite 
called Fecula, is of this kind. It is to its combination with oxygen that it owes 
its infolubility in water, and by which it feems to approach to the nature of the 
igneous fibre. . q < 

The infufion of tan, after fome days, in hot weather, aflumes a vinous {mell; 
but it neither ferments nor putrifies. 

Nut-galls.—In diftilling the aqueous.extract of nut. galls, Deyeux obferved, that 
the extract melted at firft; but that, by increafing the fire, a large quantity of car- 
bonic acid was difengaged, and a fublimat formed in the neck of the retort, fome- 
times in the fhape of {mall needles, and at other times of {mall {cales. This fublimat 
was afterwards diffolved by a fluid, which was condenfed, and pafled over into the 
recipient. When the retort had become almoft red, a fmall quantity of: a thjck 
oil was difengaged, which formed a blackifh covering in the neck ofthe: retort: 
‘The gas which paffed over took fire by the flame of a candle. 

The liquor in the receiver had an amber colour and a ftrong acid tafte.: It pro- 
duced an effervefcence with alkalis. By fpontaneous evaporation, it depofited 
etyftals of gallic acid, foiled with a little oil. The fublimate alfo appeared to be 
gallic acid. 

.Twa drachms of carbonat of potafh were adds to 8 ounces of the infufion, 
and to as much of the decoction of nut-galls. Thefe liquors foon depofited a ¢o- 
pious whitifh precipitate. Carbopat of ammoniac produced the fame effet. The 
cauftic alkalis produce only a very inconfiderable precipitate, and that from ‘the 
‘earbonat which they. contain; for, if to a mixture of cauftie alkali, and of in- 
fufion of nut-galls, carbonic acid be added, a copious precipitation takes place. 

This precipitate, when wafhed and dried, had no fenfible {mell or tafte. » 

Water and alcohol appeared to have only a very weak action on this fubftance, 
By long. digeftion, thefe Auids become coloured and acquire the.property. of form- 
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jag ink with a folution of fulphat of iron. It is foluble in concentrated acids, and 
in alkalis with the afliftance of heat. Ina temperature above that of boiling . 
water, it lofés its tranfparency, {wells, becomes blueifh, and is at laft converted 
into charcoal. Mirae | es, 

In a retort, this precipitate gives out vapours which are condenfed with diffi. 
culty, fome cryftals of gallic acid, and a little empyreumatic oil. ‘The carbona- 
ceous refidue, which is very little diminifhed in weight, burns in the open air, 
and affords afhes which contain a little calcareous earth but no alkali, 

‘This fubftance appearing to Deyeux to be fomewhat analogous to refin, except 
only in being foluble in acids, he conceived, that in the infufion it was combined 
with the gallic acid, which it abandoned, by the addition of an alkaline carbonat. 
A mixture of pure gallic acid and this precipitate were boiled in water which dif. 
folved them. By adding to this folution an alkaline carbonat; a precipitate took. 
place of the fame kind with that employed. It was impoflible any longer to doubt 
that this matter in nut-galls was combined with an acid, 

. The infufions in which this precipitation were formed, are thofe of a yellow co- 

lour, they become green in the open air, red by an acid, and green again by al- 
kalis. Thefe colours are deftroyed by concentrated nitric acid. » 

By evaporating the liquors of a green colour, a dry matter is obtained foluble 
in alcohol, and which forms ink with a folution of fulphat of iron. 

The folution of this fubftance in water, was decompofed by oxygenated muria- 
tic acid, and a brownith coloured fubftance feparated, infoluble in water, but folu- 
ble in fpirit of wine. hi; ts 3 ‘ 

_ The matter from evaporation, when diftilled in a retort, afforded an amber co- 
_loured liquor containing gallic acid and ammoniac. . The carbonaceous refidue af- 
_ forded by combuftion, fixed alkali and calcareous earth. 
The green colour appears only when the liquors are expofed to the air. It may 
_ be produced by paffing oxygen gas through the yellow liquors. <i 

Alcohol in digeftion with nut-galls acquires. a brown colour, but by repeated af- 
fufions it ceafes to be coloured. If the refidue be boiled in water, a true extra@ is 
obtained by evaporation, This aqueous decoction affords neither a precipitate 

with alkali, nor ink with a folution of iron. \ Sire 
_The tinctures of nut-gall decompofe the fulphat of iron. 

Alkalis increafe the intenfity of their colour, and render them more tranfpa- 
rent. Alkaline carbonats, on the contrary, produce a copious white precipitate, 
and the liquor which {wims above fpcedily acquires a green colour. 

The tincture of nut-galls evaporated, leaves an extract foluble in water, even 
without the afliftance of heat. When fubjected to the fame experiments with: the 
aqueous infufion or decodtion, it afforded the fame refults, except that it was net 
covered with mould, nor was difturbed by expofure to the air. 

Ether acts more feebly on nut-galls thatf fpirit of wine. 

The matter of nut-galls diffolved by water, Deyeux conceives to be of a very 
nuxed nature, confifting principally of an extractive body, a particular refin, gal- . 
lic acid, and a mucous fubftance. They exift ina ftate of combination, fo as to 
be equally foluble in water and alcohol. The-mucous matter has not been exhis 
bited alone, but its prefence is proved from the production of the mould, 

_ Deyeux conceives that the aftringent principle refults from the union of thefe 
parts, and is not poffefled by any of them fingly. The gallic acid, when very 
pure, does not poffefs the aftringent quality. 

_ Diftilled with water, nut-galls afford a colourlefs, almoft infipid diguer, which 
does not produce any change in a folution of fulphat of iron. 
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1f boiling water be added to the nut-galls and diftilled, the liquor which comes 
over is coloured, has 4 tafte, and after a certain time depofites a mucous matter. 
Tt alters the colour’of fulphat of iron, and reddens tinéture of turnfole. A heat, 
therefore, equal to'that ef boiling water is required to feparate the’ volatile parts — 
from nut-galls. | Aidit oe. 
~ Eight ounces of nut-galls were diftilled in a heat gradually augmented. Ina heat 
nearly equal to boiling water, fome drops of a liquid came over, with large and 
copious bubbles of carbonic acid. The diffillation lafted eighteen hours. The li- 
quor in'the receiver reddened tincture of turnfole, and produced a black precipitate 
in the folution of fulphat of iron. By {poataneous evaporation, it depofited filky 
cryflals which were not perfectly pure. “The diftillation was recommenced; car-. 
bonic acid gas came over in large quantity, and a fublimate in very fine white 
‘needle fhaped cryftals was fermed in the heck of the retort, This fublimate dif- 
appeared by increafing the heat, being diffolved by the liquor which iffued from 
the retort; when the heat was diminifhed, the fublimate re-appeared again. . 
’ “‘Powards the end of the diftillation, carbonated hydrogen gas was difengaged 
‘along with the carbonic acid. In the receiver was found, 1. A citron coloured li- 
quor which was decidedly acid, it reddened tin@ture of turnfole, effervefced with 
alkaline carbonat, and gave out the fmell of ammoniac. By evaporation, it af- 
forded a fline magma in which néedle fhaped cryftals could be perceived. ,. 
' g, A light citron coloured oil which had an acid and cauftic tafte. Alcohol 
produced a partial folution which formed ink with fulphat of iron. 
3. Anempyreumatic oil, Thefe products varied according toe the degree of 
heat that was employed. | pakesin anda veg wade | 
It feemed to Deyeux that the carbonic acid was chiefly produced ‘by the decom- 
pofition of the gallic acid. “ The elattic fluids form about 3-4ths of the weight of 
the matter employed. BE oA sti 
_ The fublimate obtained during the diftillation of nut-galls, when pure, has an 
acid but not aftringent tafte, it reddens the blue infufions of vegetables, and ef- 
fervefces with alkaline carbonats. It precipitates metallic folutions, and forms ink 
with a folution of fulphat of iron. 
Placed on burning charcoal, it inflames and emits an aromatic {mell. Placed 
on a hot metallic plate, it melts, boils, becomes black, and is converted into char- 
coal. PAN? a . os a4 
Diflilled in a retort, it gives out a yellow acid liquor, fome of the falt fub- 
limes into the neck of the retort, and a carbonaceous matter is left behind. 
During the diftillation, an aeriform fluid efcapes which appears to be purer than 
‘atmofpheric air. The gallic falt is completely decompoled by repeated diftilla- 
‘tions, but this may be effected more eafily by diftilling the folution of this falt in 
water. Diflilled a fifth time, this folution contained no longer any gallic falt. 
Though very acid, it gave a green colour to the folution of fulphat of iron. It 
produced no effervefcence with potafh or foda, but the liquors became yellow and 
loft their tranfparency. Evaporated flowly, regular brownifh cryftals of a dif. 
“agreeable tafte were formed, Thefe cryftals were decompofed ina heat above 
‘that of boiling water, and left the alkali at the bottom of the veffel. It appears 
then that the gallic falt or gallic acid, © “_ ; es 


a) ‘ 


_ 4. Is compofed of carbon and oxygen not very intimately combined together, 
for in fubjeGting it to a moderate heat, oxygenous gas is given out, and carbon left 
behind. A Pranricd 

g. That by parting with a portion of its radical, a new acid is formed, 
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3. That the gallic acid contains much carbon, the carbonic only a very {mall 


quantity. — ; , ll 
4. That the gallic may be converted, as in the diftillation of ‘nut-galls, into the 
carbonic acid. | ¢ 


5. That gallic acid differs from the other vegetable acids in containing only car- 
bon for its bafis. 

By boiling a folution of fulphat of iron with a given quantity of nut-galls, a 
more copious precipitate is formed, than in the cold, and the liquor contains lefs 
fulphat of iron. If toa folution of fulphat of iron, precipitated by nut-galls, a 
diluted acid be added, the liquor becomes tranfparent and the precipitate is dif- 
folved, but by faturating the acid with an. alkali, and prefenting again the nut- 
galls the precipitate is reproduced. How is the phenomenon produced? | 

The precipitates by nut-galls from fulphat of iron, produced an effervefcence 
with alkaline carbonat, and communicated a blue colour to water. 
- Diftilled ina retort, they gave out a gas purer than atmofpherical air, and con- 
crete gallic acid was tublimed; a very friable black tefidue was left, which was 
infoluble in acids, Ina red heat, carbonic acid was evolved in great quantiry, 

If the precipitates be wafhed or digefted with alcchol inftead of water, the al- 
cohol acquires an amber colour, it reddens tinture of turnfole, and precipitates 
the folution of iron. By evaporation, it affords a refidue which has all the pro- 
perties of the gallic acid, Alkaline carbonat now no longer produces an effers 
vefcence with this precipitate, Beves) 

All the acids diffolve more or lefs of the unwathed precipitate. The nitric acid 
changes it into a yellowifh red acid, while much heat and nitrous gas are dif. 
engaged. 

On burning charcoal, thefe Precipitates afford an ochreous powder. - 

If inflead of the infufion of nut-galls, we add a folution of gallic acid to the 
fulphat of iron, the precipitation takes place fooner and more completely, but no 
purple colour is produced, for the folution contains no colouring matter. It ap- 
pears, therefore, or 

1. That the blue colour which water acquires, is owing to a body united ta the 
precipitates, for they become black when it is evaporated. | 

2, That this blue matter is not very foluble in water. ' 

3- That this blue matter is a gallat or faline fubftance, for in diftilling we ob« 
tain the fame produéts as from gallic acid. Lt yh 

4 That the bafe to which the gallic acid in this fubftance appears to be united, 
is a carbonated oxyd of iron, a 

5. That alcohol appears to decompofe the gallat of iron, » i 

6. That fixed alkali has a ftronger affinity for gallic acid than the bafe of the. 

, colouring matter, — | . . 
..7+ That the matter remaining after the ablutions with water and alcohol, is a 
true carbonated oxyd of iron. ee 

Gallic acid is the only conftituent part of-nut-galls which decompofes the fulphat 
of iron. | 

The precipitates with the infufions of nut-galls, always contain a certain quan- 
tity of refinous and colouring matter. SESE aS AC ae 

The iron feems to owe its black colour to the carbon which is furnithed by the 
gallic acid during the precipitation. iad 
* The gallie acid in oak bark is in a fate different from that in nut-galls. 

Hauflman, dun. de Chem. Tom. X. p- 326, aflerts, That if carbonat of lime be 
added to an infufion of ut-galls, or of {umach in ebullition, a large quantity of 
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carbonic acid is difengaged, and that if, after this, bodies impregnated with alu- — 
roine be introduced into the infufion, it gives to them yellow fhades and a brownilh 
inftead of a black colour to the folution of iron. 
Sumach.—The repeated and filtered decoction of half a pound of fumach were | 
evaporated by Bartholdi to 2 pounds. A  yellowilh powder was depofited, in 
- cooling. By evaporating it again to 4 ounces, more precipitates were formed,’ 
Thefe precipitates diffolved readily in. warm water, and partially in alcohol. 
Thefe folutions precipitated of a black colour the folution of iron. 6 gros of ni- 
tric acid were poured on 50 grains of thefe precipitates; no gas was extricated in 
the cold, but with heat much nitrous gas and carbonic acid. The red colour dif- 
appeared during the boiling, and 3 grains of fulphat of lime was depofited. By 
continuing the evaporation, a precipitate was formed which poffeffed all the pro- 
perties of oxalat of magnefia, By treating this fucceflively by quick lime, muri- 
atie acid, and carbonat of potafh, 13 grains of white magnefia were obtained. 
From this ‘liquor alfo, 4 grains of the malat of lead’ was obtained by adding a 
{olution of nitrat of lead. 

Bartholdi faturated a {olution of 20 grains of gallic acid with carbonat of mag- 
nefia, and during the faturation, much carbonic acid was difengaged. This falt, 
was in every ref{pe& the fame as that from the decoction of fumach. 

The decoction from which the gallat of magnefia had been feparated, was eva- 
porated to the confiftence of an extract which weighed 1 ounce 2 gros. Boiled in 
‘ounces of alcohol, 3 gros were diffolved. The alcoholic folution depofited, by 
cooling, 15 grains of nitrat of potath andia brownith miatter, which, when dry 
had all the properties of gallat of magnefia mixed with the {ulphat of lime. The 
refidue diffolved in water, afforded 30 grains of muriat of foda in regular cryftalss 
the remaining liquor was alkaline. Saturated with acetic acjd, it gave 4 grains of 
acetit of potath, and 3 grains more of muriat of feda. The refidue now weigh- 

‘ing 26 grams, was boiled in 40 ounces of diitilled water, 6 grains were diffolved 
which appeared to be fulphat of lime. -Magnefia was precipitated from the afhes 
of the refidue which had been burnt in a crucible. 

. ‘The matter which had not been diffolved in the alcohol weighgd 7 gros. It had 

a mucilaginous, bitter, and faline tate. The folutiqn of this fubftance coagulated 

in the cold by the addition of acids, and exhibited the fame appearances as a muci- 

lage in the fire. From the afhes, 6 grains of carbonat of potafh, and 16 grains 

of fulphat of potafh were obtained; a part of the laft feemed to come from the 

decompofition of the fulphat of lime. By boiling what the cold water did not 

diffolve, Bartholdi obtained 6 grains of fulphat of lime, and by treating with nie 
tric acid and carbonat of, potath, 6 grains of carbonat of lime, and 7 of carbonat 

of magnefia were obtained. {% pe 

Bartholdi remarks, 4:2. de Chem.'Tom, XXX. p. 263, that an infufion of the 
bark of the white willow decompofes lime water, and the greater part ef earthy 
and metallic falts. r ' OR 
..Sulphat of commerce is not attachediat firft, but after fome time, a greyith pre- 
cipitate is formed, and the liquor retains its yellow colour. . 

Animal fubftances which are difpofed to putrefy, are preferved a long time by 
keeping them ‘in this infufion, and feem to pafs rather to the fermenting than pu- 
trefactive procefs.. Both the white and yellow parts of an egg. are coagulated by 
their infufion, but the magma does not ferm a tenacious mafs. ; 

‘This decotion prodiices a precipitation in a decoétion of ftarch. . A folation of 
{foap in one part of alcohol and two of. water, is decompofed by this decoction. 
While one portion of the aftringent principle combines with the alkali, and remains 
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diffolved im the water, another portion unites with the oil of the foap, and forms 
a compound, infoluble in that fluid. ‘ ‘ | ; 
If an acid be added to the combination of the alkali and aftringent principle, it 
feizes upon the alkali, and the aftringent principle is feparated in a pulverulent’ 
form. 
Powder of ‘charcoal boiled in this decoien, did not produce any change in its’ 


colour or other properties. | ; 
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-aWirn potafh, the benzoic acid forms a neutral falt, fhooting into pointed thin 
eryftals, which are eafily foluble in water, have a fharp, {weetifh, faline tafte, 
a fuffocating fmel], and deliquefce in the air; but, with excels of acid, this falt is 
not deliquefcent. ‘The acid flies off with heat. 

With foda, this acid forms an efflorefcent falt, which refembles much the ben- 
zoat of potafh in its form and other properties. ‘This falt, according to Trommf- 
dorf, is decompofed by potath. | ' 

Ammoniac cryftallizes with benzoic acid into a falt of a very pungent tate, 
ealily foluble in water, and which attra@s moifture from the atmofphere. It is 
decompofed by fixed alkalis, and eafily volatalized by heat. 

Benzoat of lime shoots into. pointed plumofe radiated cryftals. This falt isnot — 
fo foluble in water as the alkaline benzoats.. The acid is volatilized by the fire, 
Bergman and Trommfderf affirm, that lime water decompofes the alkaline ben- 
zoats. aoa. : 

The folution of the magnefian benzoat affords fhort, feathery cryftals, which are 
very foluble in water, eflloreice in the air, have a fharp bitterifh tafte, and are 
decompofed by fire. Lime water, and the cauflic alkalis, decompofe this falt. 
" Benzoie‘acid unites readily with aluminous earth, and forms with it a cryftal- 
line mafs, which has a weak aftringent tafte, It is decompofed’ by alkalis, lime, 
and magnefia. | 

Barytes forms with benzoic acid a fale difficultly foluble in water, which ry 

ftallizes in fine needles, and has a bitterifh fuffocating tafte, 
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a TARTARIC acid exis naturally not only in the juice of grapes, but alfo in 
thofe of tamarinds, in the berrics of the rhus coriaria, and in the leaves of the 
rumex’ acetofa, Hermbftadt found it combined with.calcareous earth, in the ex-~ 
preiled juices of the roots of the triticum repens, leontodon taraxacum, and in the ° 
cinchona officinalis. HS. TORN 

Mr. Schiller propofes to obtain the pure acid of tartar, by diffolving one pound 
of cream of tartar in about 6 pounds of boiling water, to which a quarter of a_ 
pound of concentrated fulphuric acid is to be gradually added. By boiling the 

liquor till one half of this evaporated, the fulphat of patafh will be precipitated. 
The evaporation is to be continued till it acquires the confiftence of a fyrup. ‘The - 
liquor then depofites the tartaric acid by cooling. 

By treating 6 drachms of the tartaric with nitric acid, Hermbftadt obtained 
4 drachms and 2 {cruples of the oxalic acid. 
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_ According to Weftrumb, the tartaric may be converted into the. acetons acid, 
by digeftion in water and alcohol. tas Pe Bate 
_Tartaric acid diffolves magnefia only when it is in excefs. The falt, in folu- 
tion, fhoots by evaporation into fmall polygonal tranfparent cryftalline grains, which 
approach more or lefs to the form of fix fided prifms, with truncated pyramidal 
‘terminations. Thefe cryftals are much more foluble than the tartarit of lime, 
and have a more faline tafte. “Ihe acid of this falt is decompofed by heat. 
Alumine forms an aftringent folution with this acid, which does not cryftallize ; 
but, by evaporation, it yields a clear, tranfparent, gum-like mafs, foluble in wa- 
ter, which does not deliquefce in the air. 
Barytes forms, with excefs of acid, a falt eafily foluble in water. This earth 
takes tartaric acid from the alkaline tartarits. 
Concentrated fulphuric acid, according te Gren, decomposes the tartaric bie. 
Sulphureous acid gas is difengaged, and the tartaric converted inte acetic acid. 
Gren’s Handbuck Weinfiein. ; 
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CONCERNING ay, VEGETABLE ACIDS FORMED. BY THE ACTION 
OF FIRE, AND BY THAT OF THE NITRIG ACID, ¥ 


Tr has long been known in chemittry, that ‘many vegetable 
fubftances afford acid phlegms or liquors. by diftillation ; ; but 
fufficient attention has not been paid to thefe faline fubftances | 
altered by fire. Since the difcovery of fo many. acids, really 
differing from each other, whether by their intimate » nature, 
or by a modification relative to the proportion of their princi. 
ples, many of thefe falts have been obferved to poflefs di- 
ftinétive and particular properties. At has likewife been found, 
that fome acids a& upon vegetable matters in the fame manner 
as heat, and that the nitric acid converts. moft of them Into 
acids. In order to know thefe faline fubftances, whether new 
or modified, it will be neceflary to examine them with care, 
We muft firft obferve, that the vegetable acids, formed by the 
action of heat, muft poflefs an analogy of nature or formation ; 
it is on account of this analogy that we diftinguifh them by the 
generic names of empyreumatic acids ; and to {pecify each of 
them, we prefix the word pyro to the expreflion, which indi- 
cates its origin; thus we fay, the pyro-tartarous, pyro-mut- 
cous, and pyro-lignous acids, 


§ t Concerning the Pyro-tartarous Acid. 


: We have already obferved, that, in the diftillation of the 
tartarous acidule, an acid phlegm is obtained, which is not 
the pure acid of that fubftance, but the falt altered in a pecu- 
liar manner. The hydrogen gas and the carbonic acid gas, 
which are difengaged at the fame time, fufficiently announce 
this alteration, becanfe it is at the expence of the principles of 
the acid of tartar that they are formed. As it is from heat 
that this alteration of the tartar arifes, and as there: ‘Is an oil 
driven up together with the diftilled acid, which modifies the 
colour of this laft, we have called this acid pyro-tartarous, 
and its faline combinations pyro-tartarits, according to the tules 
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The firft chemifts who conduéted their refearches with fome 
eccuracy, determined, that by diftillation they obtained one 
fourth of the weight of the tartar, confifting of an acid phlegm 
of a very penetrating {mell, which was the pyro-tartarous 
acid. ‘The rettification, or fecond diftillation of this acid, 
which has been recommended by a great number of authors, 
exhibits a very great difficulty, according to the academicians 
' of Dijon, namely, that the rapid elevation of the liquid al- 
ways burft the veflels, in {pite of every care they took to mo- 
derate the heat, and leave room for the vapours. They attri- 
bute this elevation to the gas produced by the decompofition of | 
the acid, and compreffed by the oil, againit the preffare of 
which it. prevails at Jaft by its great dilatation. However, 
this rectification may be difpenfed with; and the acid, fepa- 
rated from the oil by means of the funnel, is eg alga foe 
to exhibit all its diftin@tive charatters. 

The pyro-tartarous acid has an empyreumatic Patt and 
tafte ; it does not redden violets,* but it does turnfole and blue 
paper; it difengages the carbonic acid from its bafis, witha _ 
ftrong effervefcence: with earths and alkalis it forms falts, | 
which are very different from thofe conftituted by the tartar- 
ous acid. Thefe faline compounds have not yet been examin- 
ed: it is only known that the pyro-tartarits-of potafh and of 
foda are foluble in cold water, and are. cryftallizable ; ; that it 
decompofes the nitrat of filver, forming a grey precipitate ; 
that it does not decompofe the nitrat of mercury but flowly ; 
that it does not decompofe calcareous muriat; and that its 
neutral falts are. decompoted by diftillation with the fulphuric. 
acid. 

Chemifts, Hetere they arrived at the knowledge that hy- 
drogen, carbon, and oxygen appear to be the true principles of 
all the vegetable acids, which differ from aach other only in 
the proportions, had adopted opinions very remote from truth - 
concerning the acid obtained by diftillation from tartar. Ven- 
nel affirmed, that it was the acid of nitre. Monnet, upon 
more pofitive experiments, imagined this acid to be the muri- 
atic acid, difguifed by oil and mucilage. But though Scheele 
found a {mall portion of mufiatic acid in tartar, yet the cubic 
form of the need ey produced oy adding the pyro-tartar. 
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ous acid to foda and the’ precipitation of the nitrat, of mer- 
cury (two properties, on which Monnet eftablifhed the iden- 
tity of the pyro-tartarous acid with the muriatic acid), are 
not, at prefent, {ufficient to chemifts to afcertain this identity ; 
befides which, thefe experiments did not equally fucceed in 
the hands of the chemifts of Dijon. Berthollet, Spielman, 
and Corvinus likewife did not fucceed better. It is, on the 
contrary, very probable, that the pyro-tartarous acid poffeffes 
no other principles than thofe of the tartarous acid itfelf ; 
from which it appears to differ only in the quantity of thofe 
principles. This modification is proved by the {mell, the 
tafte, the want of cryftallization, by all the other properties 
of ‘this empyreumatic acid, and, more efpecially, by the oil 
and the gafeous carbonic acid, which is difengaged from the 
tartarous acidule at the fame time as the apis Hebei acid 
is formed. 

Sufficient refearches have not yet been tmade on this empy« 
reumatic acid, to determine the order of its chemical attrac- 
tions with earthy, alkaline, and metallic bafes. 


“§ 2. Concerning the Pyro-mucous Acid. 


By the name of the pyro-mucous acid, we diftinguih 
that which is obtained from infipid, faccharine, gummy, or fa- 
_rinaceous, &c. mucilages, by diftillation, and which Morvean 
had at firlt named the fyrupous acid. Chemifts have long 
known, that fugar affords by diftillation an acid phlegm, which 
is even of confiderable ftrength. Neuman, Cartheufer, Geof- 
froy, and Bucquet, made particular mention of this acid, but 
without ever examining its properties. Schrickel is, of all 
the chemifts, the perfon who has attended moft particularly to 
this principle of diftilled fugar. 

By diftilling fugar, Schrickel obtained, from 16 ounces, 
6 drachms of phlegm, pafling in white vapours, and. condenfed 
in oily ftreams, of a penetrating fmell of horfe-raddith, or roaft- 
ed bitter almonds, of an acid and bitter tafte, and of a yellow- 
ifh red colour. He reétified it from clay; the acid pafled 
clear, with a mild {mell and a fourer tafte. The acid, thus 
purified, did not cryftallize ; but when expofed to cold, the 


aqueous part froze, and the portion which remained liquid 
was much more concentrated. . 
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.Morveaun. has obferved, in: preparing the pyro-mucous, 
acid by the diftillation of fugar, that the bottom of the retort. 
was corroded. He does not attribute this corrofion to the 
acid, which does not. exhibit ‘that property when reétified, or 
when, left a. long. time in the glafs, but to the action and ad- 
| herence of the carbure of i iron, which exifts in the refidual 
charcoal left by the fugar, and which he had heated very 
ftrongly. This acid cannot be concentrated by the volatiliza- 
tion of the water which is united to it, becaufe it is itfelf as 
volatile as that fluid. It is this acid which exiits in melafles, 
and, according. to Morveau, renders ‘them deliquelgenr;. and 
prevents their cryftallization. __ er ait 
ot Lhe, pyro-mucous acid, when concentrated by Freie Atiay bn 
very penetrating, and ftrongly reddens blue vegetable colours. 
It {pots the fkin of a red colour, as Cartheufer long fince ob- 
ferved ; and this {pot does not difappear but with the epidermis. 
{t rifes totally by the fire, and leaves only a brown trace; it 
is changed, for the moft part, into galcous carbonic acid and 

hydrogen gas, by cautious diftillation in well-clofed veffels ; 
it then affords a coaly refidue, more abundant than when it is 
heated in open veflels: part rifés without alteration. 

Combined with barytes, magnefia, lime, potafh, .foda, and 
ammoniac, it forms neutral falts, which we call pyro-mucits 
whofe properties have hitherto been little examined, but which 
differ from all the known falts. It difengages the carbonic 
acid from all thefe alkaline bafes with a itrong effervefcence. 

‘Though the property of diffolving gold was formerly attri- 
buted to the {pirit of honey, it appears certain that the pyto- 
mucous acid does not touch this metal, nor platina, nor 
filver, nor even mercury ; ; but it may, perhaps, diflolve their 
oxyds. This acid corrodes lead, and becomes opake in con- 
fequence of the oxyd of. this metal which is formed ;_ the 
pyto- -mucit of lead has the ime of long cryftals : it likewife 
attacks copper, and becomes. green ; it diflolves tin, and ate 
tacks iron, with which it forms a cryftallizable falt. | 

Its chemical attractions have been determined by Morveau 
in the following order: potath,. foda, barytes;: lime, cor. ; 
ammoniac, alumine, metallic. oxyds,. water,,alcohoeh, fafi- go 

. This empyreumatic acid has: not ree been much auibligal to 
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ufe. The fpirit of honey, of manna, &c. was formerly ufed 
in pharmacy, but this ufage has long fince been abandoned. 
The acid obtained by the diftillation of melafles is ufed in 
fome manufactories. 


$3. Pee the P; yroclignon Acid. 


The diftillation of wood, more efpecially beech, Lien and: 
box, affords a brown acid liquor, of.a peculiar {mell and con-, 
fiderable ftrength, which reddens blue vegetable colours, and’ 
caufes an effervefcence with alkaline carbonats. Boerhaave 
was acquainted with the produ@ of box, guaiacum, juniper, 
and oak ; but the chemifts who have repeated the procefs, of 
Boerhaave have not examined the nature.and properties. pecu- 
liar to this acid. Mr. Goettling is the fir, who .publifhed, in 
4779, in Crell’s Journal, 2 memoir on the Acid of Wood, and 
more efpecially its union with alcohol. This learned mati 
made ufe of the bark of birch, which he diftilled in. an iron 
retort ; the brown and oily acid which he obtained was left ‘at 
repofe for three months ; he feparated, by the filtre, the drops 
of oil which arofe to the furface, and poured a folution of 
: potath into the liquor. A lively efferyefcence was produ. 
ced, the liquor aflumed a blood red.colour, and after fatura~ 
tion with the alkali, and evaporation, it afforded a black falt, 
which was. melted in an iron ladle, and purified by a fecond 
folution and evaporation. 

The -pyro-lignous acid may likewife be redtified by diftilla- 
tion, according to Mr. Goettling. — | 

The pyro-lignit of potafh formed by this rectified: acid be- 
-gomes very hot by the addition of fulphuric acid, and the — 
| pyro- -lignous acid is difengaged in a ftate of confiderable. pus 
rity. This chemift, to whom we are indebted for thefe expe- 
timents, has obferved, that the pyro-lignous acid, feparated 
by means of the falphuric acid, loft, its empyrenmatic {mell, 
but acquired that of gatlic. .) 

The chemitts of, Dijon bed the Sioa of Ny to bhe 
tain this acid, which they diftilled, and after . re€tified :the li- 
quid, product : $5 ounces of this wood in dry chips afforded 
them. 17 ounces of. reGtified acid, of an, amber colour, without 
mpixture of oil, and, whole weight), compared with that. of di« 
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{tilled water, was in the proportion of 49 to 48: 232 ounces of 
lime water were required to faturate one ounce of this acid. 
When gently heated, it rifes in vapour. A ftrong heat de- ~ 
compofes it, as well as all the other vegetable acids. It can- 
not be obtained in the concrete form. ; 

It combines with earthy and alkaline bafes, aad forms pecu- 
liar falts, which we call the pyro-lignits of alumine, of barytes, 
of magnefia, of lime, of potafh, of foda, and of ammoniac. 
Thefe falts have not been yet examined with fufficient atten- 
tion to enable us to give a fketch of their hiftory. Mr. Eloy 
Bourfier de Clervaux has communicated, in the Dijon courfe 
of chemiftry, experiments proper to determine fome of the 
eleGtive attra@ions of the pyro-lignous acid. Calcareous 
earths and barytes adhere more {ftrongly to it than the alkalis ; 
lime more ftrongly than barytes ; and magnefia more ftrongly 
than ammoniac: fo that the order of thefe attraGtions alone 
might ferve to diftinguifh it from moft of the other vegetable 
acids. It acts on feveral metals, and diffolves moft of their 
oxyds. © | 

It feems as if all woods would afford the futhe acid by 
_ diftillation, fince box, birch, and beach have already aftord~ 
edafimilar one, We perceive, however, that a number of’ 
experiments remain to be made to complete our knowledge — 
of the properties and diftin@tive charaéters of this acid. 


§ 4. Concerning the Vegetable Acids formed by the Nitric Acid. 

Bergman has fhown that the nitric acid converted fugar into 
an acid, which was at firft thought to be different from all 
others, and was diftinguifhed by the name of the faccharine ~ 
acid. Scheele has fhown that this acid is abfolutely of the © 
fame nature as that which is partly neutralized by potafh, in. 
the falt of forrel: this identical acid is, therefore, at prefent, 
the oxalic acid. Several modern chemifts, and more efpecially 
Berthollet, have proved, that the greateft part of vegetable 
and animal matters afford this acid by means of that of nitre. 
It is certain, therefore, that the bafe, or’ oxalic radical, exifts 
in a great number of fubftances, and” generally in all’ thofe 
which have been formed by the action of vegetable or animal 
life... The nitric acid a&s’in an equal and uniform manner up- 

2 » 
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on ali thefe fubftances ; it always yields to them a greater or 
lefs quantity of its oxygen, and pafles to the ftate of yellow 
nitrous acid, nitrous gas, and even azotic gas, according to the 
proportion of oxygen which is difengaged. Accordingly, as 
the bafe or oxalic radical is more or lefs abundant in the dif- 
ferent organic matters which contain it, a greater or lefs quan- 
tity of this acid is formed by the nitric acid. At the fame 
- time that the acid of nitre is decompofed by organic fubftan- — 
ces, a certain quantity of carbonic acid gas is difengaged, to- 
gether with the nitrous or azotic gas; which proves that the 
organic matter has loft a portion of its carbon, and that the 
oxalic acid which arifes contains lefs of this principle than the 
fubftance which afforded it. Since feveral vegetable acids, and 
in particular that of tartar, pafs to the ftate of oxalic acid by 
the action of the nitrous acid, and fince carbonic acid is difen- 
gaged during the time this. converfion is effeéted, we fee very 
well, that thefe vegetable acids have the fame radical, and dif- 
fer only i in the proportion of oxygen. 

It has been announced in the Nouvelles de la République des 
Lettres for the year 1785, numbers 42 and 44, that Mr. Kofe- 
garten obtained from camphor, by diftilling nitric acid, eight 

fucceflive times from it, @ concrete acid, cryftallized in paral- 
lelopipedons, of a bitter tafte, and which reddened the tin€ture 
of yiolets and of turnfole. This falt, according to the chemift - 
we have quoted, differs from the oxalic acid in not taking lime 
from the muriatic acid: it forms with potath a falt in regular 
hexagons ; ; with foda, a falt i in irregular cryftals ; with ammo- 
-niac, prifmatic or needle-formed cryftals; and with magnefia, 
a foluble pulverulent falt. It diffolves copper, iron, bifmuth, 
zink, arfenic, and cobalt: but thefe firft fats, which have not 
yet been confirmed, are not fufficient to enable us to treat the 
properties of this acid in detail ; which, perhaps, is only a mo- 
dification of fome of thofe we have defcribed. If new refearch- 
ies concerning this acid fhould difcover peculiar properties dif. - 
ferent from thofe of all others, its nature will be examined and 
charagters under the name of the camphoric acid, and of. cam- 
phorats for the neutral falts. 3 
| - Brugnatelli difcavered in 1787, that cork, upon which he 
had diftilled four times its weight of nitrous acid, left a yel- 
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lowith thick acid mafs, foluble in water, of a four and flightly 
bitter tafte. This acid is not cryftallizable : by a {trong eva- 
poration, it is converted into a vifcid mafs refembling wax, 
and which, like that fabftance, may be foftened and moulded 
between the fingers. It is foluble in alcohol ; is converted into 
coal without taking fire upon ignited coals: with the earths 
and alkalis it forms deliquefcent falts, feveral of which cry- 
ftallize: Laftly, It has as ftrong an attraGtion for lime as the 
oxalic acid, and forms with it a falt infoluble i in yatet, but fo- 
luble in the muriatic acid. 

Without making any decifion on the peculiar nature of this 
acid, Brugnatelli feems, neverthelefs, to think that it differs 
from the oxalic acid. New experiments muft decide whe- 
ther this acid be really different, and it deferves to be particu. 
larly examined, a3 well as that which Mefits. Proult and An- 
gulo have difcovered near Madrid, on the furface of chich. -peas, 
in the veficles placed at the extremity of the achobeght fibres of this 
Jeguminous plant. — 

Such is the hiftory of all the known vegetable acids: it re~ 
mains, therefore, only to treat of thofe which are formed by 
fermentation ; but the beft, and indeed the only known of thefe 
acids, is the produé of an alteration which takes place in li- 
quors already fermented. We thall place its hiftory immedi- 
ately after that of the fpirituous fermentation and its asia 
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Tar nature and Bibitiides of the, camphoric acid ban Becls more recently in- 
veftigated by Bouillon le Grange. 

This chemift prepares the camphoric acid, by diftiling 4 ounces of camphor in | 
# fand-bath with one pound of nitric acid, at 30°. During the diftillation, a 
confiderable quantity of nitrous gas and carbonic acid are difengaged. One 
portion of the oxygen is volatilized, while the other feizes on the oxygen of the 
mitric acid. When vapours ceafe,to be difengaged, the veffels are. to be’ unluted, 
and the camphor which has been fublimed, returned into the retort, and a frefh 
portion of acid added to it. ‘The procefg of -diftillation is to be’ repeated in this 
manner, till the whole of the camphor is converted into an acid; 4 pounds 14 
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‘ounces of nitric acid are required to acidify 4 ounces of camphor. ‘The moft cer- 
‘tain mark of complete acidification, is the cryftallization of the liquor which re- 
‘mains in the retort. ‘This acid is purified, by diffolving it in warm water, filter- 
ing the folution, and evaporating it till a thin pellicle forms on en furface; the 
-camphoric acid then cryftallizes by cooling. ai 

The camphoric acid may be formed more fpeedily, by ufing a ftronger nitric 
acid. But in this cafe a portion ‘of the camphor is loft, by being diflipated along 
with the gafes. 

Camphoric acid efflorefces in the air, and diffolves difficultly in cold water. An 
ounce of this fluid, in the ordinary temperature of the atmofphere, is required 
to diffolve 6 grains of camphoric acid; but the fame quantity of boiling water 
diffolves 48 grains... This acid is wholly diffipated on burning charceal, emitting 
a thick aromatic fmoke. In a more gentle heat it melts, and is fublimed. Some 
of its properties are changed by this fublimation, for it no longer reddens the 
tincture of turnfole, and becomes: infoluble in water, and in fulphuric and muri- 
tic acids. Warm nitric acid diffolves it, as does alcohol. If the alcoholic folution 
be expofed to the air, the acid cryftallizes, eu, 

Camphoric acid has no action on fulphur. It is foluble in the mineral acids, in 
alcohol, and in the fixed and volatile oils. This acid is diftinguifhed by its cryftal- 
lization, by its difficult folubility in cold water, by burning without any refidue, 
by not precipitating lime water, and by forming particular neutral falts, which all 
emit a blue flame with the blow-pipe. . 

Camphoric acid unites readily with earths and alkalis. When pure, the falts 
which it forms have no odour. 
 Campbhorat of potafo is prepared, by adding cryftallized camphoric acid to a 
folution of carbonat of potafh. When the effervefcence ceafes, the liquor is te be 
evaporated with a gentle heat. During cooling, cryftals of camphorat of potafh 

will be obtained. This fale exifts in the form of a regular hexagon; it.is white, 
tranfparent, and has a bitterifh, flightly aromatic tafle. The acid is diflipated by 
a weak, and decompofed by a ftrong heat. Camphorat of potafh lofes its tranf- 
parency in a moift air. Four parts oe boiling water diffolve one of this falt; while 
water of the ordinary temperature diffolves only roodth part. It is foluble alfo 
in alcohol, and the folution burns with a blue flame. Camphorat of potafh is 
decompofed by lime. The mineral acids decompofe this falt; but the vegetable 
acids have no very evident action on it. Camphorat of potath is decompofed by 
all the falts with bafes of lime. It is decompofed alfo by the nitrat of filver 
the fulphat of iron, and the muriats of tin and of lead. 

Camphorat of fada is obtained in the form of white, tranfparent, “irregular cryi- 

tals, which have a bitterifh tafte. The acid may be’ diflipated or decompofed 
according to the degree of heat to which it is fubje@ed. It eMlorefces a little in 
‘the air. Boiling water diffolves 1-8th; water of the ordinary temperature only 

1-200th of its weight of this falt: It is wholly foluble in alcohol. Lime decom- 
pofes camphorat of {oda ; not fo potafh. [t is decompofed alfo by the mineral acids. 
Tt decompofes the nitrat of lime, the muriats of magnefia, barytes, alumine, and 
lime, and the fulphat of alumine. Many of the metallic folutions are alfo decom- 
pofed by this falt, fuch as the fulphats and nitrats of iren, and the nitrat of filver. 

Camphorat of ammoniac is obtained by evaporation, in an opake and flightly 
bitter, cryftalline mafs. It is volatilized by heat, and becomes moift in the 
air. Three parts of boiling water diffolve one of the falt; but, in the ordi- 
mary temperature of the: atmofphere, only about r-rooth: It is foluble in alco- 
hol. The cgenpnenaia become alfo much more foluble by, an excefs of alkali. 
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Lime and barytes, potafh and foda, decompofe the camphorat of ammoniac, as 
do alfo the mineral acids. The greater part of the calcareous falts form triple 
combinations with camphorat of ammoniac: It decompofes only in a pet mali 
mer aluminous falts and metallic folutions. 

— Camphorat of lime has no regular figure: When oars Mairtk oe it is of a 
white colour, and has a bitterifh tafte. It melts ina gentle, but its acid is decom- 
pofed i in a ftrong, heat. It is very infoluble i in water, requiring about 200 parts of 

-, that fluid in a boiling flate to diffolve one of it. Camphorat of lime is not decom- 
pofed by any earth or alkali: It is decompofed by the mineral acids, by carbonat 
of lime, by the nitrat of barytes, muriat of alumine, fulphat of alumine, and phof- 
phat of foda, T he oxalic, tartarous, and nitric acids decompofe the camphorat of 
lime. It is infoluble in alcohol, and pein sin the 100, 43 of lime, 5@ of campho- 
ric acid,and7 of water, 

Camphorat of Barytes.—-The he acid acts on baryies only with the aflift- 
ance of heat. Itis obtained in the form of fmall thin plates, which have no 
regular figure. They have a flightly acid tafle, mixed with bitternefs. Its acid 
may be diflipated. or decompofed by the fire; 600 parts of boiling water are re- 
quired to diffolve one of the fali: Camphorat of barytes is decompofed by lime, 
potafh, and foda. It is decompofed alfo by the mineral acids, and by the oxalic, 
tartarous, and citric. The nitrats of potafh, foda, lime, ammoniac, and magnefia 
decompofes this falt. The muriats of lime, potath, alumine, and magnefia, produce 
the fame effect. It is decompofed by all the fulphats: Some of the refults are 

' triple combinations. , Camphorat of barytes is very infoluble in alcohol. 

Camphorat of Alumine-—Alumine unites difficultly with the camphoric acid, 
The falt which it forms is of a white powdery fubftance, has a flightly bitter, acid, 
and a ftrong aftringent tafte. It reddens the blue vegetable infufions. It burns 

like the other camphorats with a blue fame. It feems difpofed to efflorefce. It 
requires 200 times its weight of water to diffolve this falt: Boiling water diffolves 
itreadily. It is decompofed by lime, barytes, potafh, foda, and ammoniac; it is 
-decompofed alfo by the mineral acids, and by the oxalic, tartarous, citric, and ace- . 
tous. The nitrats of lime and barytes decompofe this falt. The decompofition -' 
with the muriats is incomplete, triple combinations, being formed. This falt is 
more foluble in warm than in cold alcohol. The alumine is gprodinee upon cool- 
ing, but the acid remains diffolved in the alcohol. 

Campbhorat of Magnefia—This falt does not cryftallize: It is s white, opake, and 
has a bitter tafte.. Heat produces the fame effects on it ason the other camphorats. 
It eforefces flowly in the air. It is difficultly foluble, but more eafily fo in warm 
than in cold water. It is decompofed by all the other earths, and by the alkalis. 
It is decompofed alfo by the. mineral acids, and by the acetous, oxalic, nitric, and 
tartarous. The nitrat of lime, and the muriat of alumine, are the only falts which 
produce a complete decompofition of the camphorat of magnefia. Alcohol diffolves 
this falt with the afliftance of heat, but the alumine is depofited by cooling. The 
addition of water prevents the precipitation of this earth. It is a general fact, 
Lagrange remarks, that this acid is never precipitated from its folution in alcohol 
by water, a circumftance which diftinguifhes this acid from the benzoic. dn, de 
Chem. Tom. XXII. p. 153. Tom, XXVIL p. Io. le 
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Bovitton LacrancE has publifhed fome new experiments and obfervations 
on the fuberic acid, in the XXIII, volume of the Annalles de Chemie. 
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Six parts of nitric acid are to be diftilled by.a gentle fire, with one part of the 
rafpings of cork ; nitrous vapours are difengaged, the cork {wells and affumes.a yel- 
low colour; and, in proportion as the diftillation advances, it finks. When the 
froth, which is formed, ceafes to appear on the furface of the liquor, the acid 
which had paffed over into.the receiver is to be returned into the retort, and the | 
diftillation repeated till no more red vapours are produced. The retort is then to 
be taken from the fand-bath, and while it is {till warm, its contents are to be poured 
into a glafs or porcelain cup, which is placed on a fand-bath, and expofed to a very 
gentle heat. The mixture, which is to be conftantly ftirred with a glafs rod, 
gradually thickens; and as foon as white vapours are obferved to be difengaged, 
the mixture is to be removed from the fand-bath, and flirred carefully till it cools. 
During the diftillation of x drachm of cork with 6 of nitric acid, 113,63 inches of 
gas were difengaged; of this about 49 cubic inches ‘were carbonic acid, and the 
reft nitreus gas, * 

The yellow faline mafs is now to be mixed with twice its weight of water, 
melted with a gentle heat and filtered. The liquor which paffes through the 
filtre, is of a clear amber colour, and has a peculiar {mell fomewhat fimilar to 
that of praffic acid, It becomes muddy by cooling, is covered with a faline pel« 
liele, and depofites a puliyrulent fediment. ~ 4 

The precipitate is to be collected and dried with a gentle heat, and the liquor 
evaporated till the acid which it contains be all depofited. This acid is obtained 
by precipitation in a pulverulent form, and by evaporation in thin irregular pel- 
licles. Diffolved in a {mall quantity of boiling water, it ftimulates the throat and 
excites coughing. . 

_ Suberic acid reddens blue vegetable colours and attraits humidity from the -air, 
particularly when impure. It becomes brown by expofure to light. Heat volas 
‘\tilizes it. By expofing it to the blow-pipe, this acid emits the fell of the fe- 

bacic acid, . ; 

When very pure, an. ounce of water diffolves only 4 grains of fuberic acid. 
Boiling water diffolves nearly half its own weight, which it depofites again by. 
cooling. | 

The other acids have little a@tion on this acid. A kind of ether may be ob- 
tained from it by diftilling it with alcohof. . 

It decompofes the acetit and nitrat of lead, and gives a green colour to the ni- 
trat Of copper. It decompofes alfo the nitrats of mercury and lilver, together 
with the fulphats of copper, iron, and zink. ae 

The fuberat of potafy forms prifms with four unequal fides, It has a bitter 
faltifh tafte, and reddens blue vegetable colours. It fwells with heat, and parts 
readily with its acid. It is very folublée in water. Suberat of potafh is decom- 
pofed by barytes, and by the mineral acids. All the metallic folutions are de- 
compofed by this falt. ’ It decompofes alfo the fulphat of alumine, the muriats of 
alumine and lime, the nitrats of lime ‘and of alumine, and the phofphat of alu- 
mine. sinh ti Sein | ies 
Suberat of feda isnot obtained in a cryftallized ftate ; it has a flightly bitter 
tafte, reddens tin@ure of turnfole, and attracts humidity from the air. It is fo- 
tuble in alcehol, and is decompofed by the fire, by barytes, and by potafh. Mi- 
neral acids precipifate the fuberic acid. ‘Suberat of foda decompofes calcareous, — 
magnefian, and aluminous falts, _ a 

Suberat of ammoniac has a faltifh tafte, which at laft becomes bitter. It attrads 

humidity from the air, and reddens blue vegetable colours, It is volatilized withe 
_ out any remainder by an intenfe heat; water diffolves it readily. Barytes, the 
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fixed alkalis, and Time decompofe it, as do alfo the mineral and oxalic acids. it 
decompofes the aluminous and magnefian falts. 

Suberat of barytes is not cryftallizable. It {wells and melts by the aétion of 
heat, afd is foluble in water, with an excefs of acid. It is not decompofed by 
alkalis, but the mineral and oxalic acids take from it its bafis. It decompofes ali 
the falts, except the fluat of lime and barytic falts. 

Suberat of linte does not cryftallize. It has a white colour, a a lightly faltifhh 
tafte, and does not redden the tincture of turnfole. It fwells on burning char- 
coal, while its acid is difengaged. Suberat of lime is more foluble in warm than 
in cold water. Barytes, potafh, and foda, precipitate the lime. It is decompofed 
by the mineral and by the oxalic acids. It decompofes the carbonat of potafh and 
foda, the fluat of magnefia, the phofphat of alumine and foda, together with the 
borat of potafh. 

Suberat of magncfia reddens tincture of ati has a bitter tafte, is foluble in 
water, and attraéts humidity from the air. Jt exiftsin a pulverulent form. It 
fwells and melts by heat. Its acid is decompofed by the blew-pipe. Barytes, al- 
kalis, and lime decompofe this falt, as do alfo the mineral and oxalic acids. It 
decompofes the muriat of alumine, the nitrats of lime and alumine, the borat of 
potafh, the fluat of foda, the borat of foda, and the phefphat of alumine.: 

Suberat of alumine reddens tinéture of turnfole. It attracts humidity from the — 
air, and is decompofed by an intenfe heat. The other earths, the alkalis and mi- 
neral acids decompofe it. It decompofes the uupHat and muriat of iron, the ni- 
trats of filver, mercury, and lead. 

The fuberic acid has no action on platina, gold, and nickel, but it fornis me- 
tallic fuberats with oxyds of filver, mercury, lead, copper, tin, iron, bifmuth, | 
arfenic, cobalt, antimony, manganefe, and molybdena. In general, thefe falts do 

“not cryftallize, and have all an excefs of acid. 


CICERIC ACID. 


Proust, ina letter inferted in the Fournal de Phyfique for May 1787, firft men 
tions the exiftence of an acid liquor on the ftalks, leaves, and pods of the pea vetch, 
or the civer arietinum of Linnzus. When wafhed and bruifed, this plant did not 
exhibit any mark of acidity. Prouft conceived that it was merely an acidifiable 
bafe which exuded from the plant, and which was afterwards converted into an 
acid by combining with the oxygen of the atmofphere. 

Deyeux, who colleéted this acid liquor, feems inclined to think that ie. hairs 
which cover this plant are the excretory organs, in which this acid is formed. 
From fome experiments which he made with a view to difcover the nature of the 
acid, he concludes it to be the fame with the oxalic, and confiders this plant as the 
only inftance in which pure uncombined oxalic acid is produced. ‘fourn. de Phy/e 
An. VIL. Tom. Ill. p. 362. 

Difpan, however, who had made a great variety of experiments on this acid, is 
ef opinion, that it differs not only from the oxalic, but from every known acid. 
He collected the acid liquor by wiping the plant with a clean linen cloth, and by 
wafhing the cloth in diftilled water, to which it imparts the acid. When the wa- 
ter has acquired a tafte fufficiently acidulous, it is to be filtered, and evaporated 
with a gentle heat to the degree of concentration required. This liquor, accords 
ing to Difpan, i ie by evaporation a colour which pafies gradually from a ci 
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tron yellow to the colour of Malaga wine. The following are the properties, 
which this chemift afcribes to the ciceric acid. y 

tr. It has a fharp and penetrating tafte. 

2. It reddens the blue vegetable colours which are fenfible to acids. _ 

3- It effervefces with alkaline and calcareous carbonats, f 

4- It does not form any depofite or mouldinefs by age. - 

5+ It preferves its colour and tranfparency, but lofes fomewhat of its ftrength 
and acidity, | Sm 

6. It gives a beautiful red carmine colour, 

7. It is precipitated by the gallic acid, and gives a beautiful green colour, 

8. It forms a kind of fyrap by evaporation, and does not cryftallize. 

g. It becomes brown and brittle like a gum by drying. 

Ciceric acid forms with potah a falt which cryftallizes in bundles of fhining 
needles turned {pirally and parallel te each other. ‘The tafte of this falt is cooling, 
like that of nitrat of potafh; but it leaves behind it a faline fharp tafte. It dif- 
folves readily in water. It melts on burning charcoal; boils and {wells up con- 
fiderably. The carbonaceous matter which it forms leaves: behind it fpongy 
athes, of a grey colour. , 

With foda this acid forms a falt which does not cryftallize, and which has an 
auftere tafte. i ae oo 

its combination with ammoniac affords, by fpontaneous evaporation, tranfpa- 
rent fhining cryftals, of which the form has not yet been determined. A gentle 
heat decompofes this falt by volatilizing the ammoniac. | 

Lime produces with this acid a foluble falt, which, by a cautioufly conduded 
evaporation, cryftallizes in very large folid polyhedrons, that have fome analogy 
with thofe of fugar. At firft this falt feems to have little tafte, but at the end of 
fome time it produces a faline tafle. It is reduced to a dry and friable mafs by the 
heat of lighted charcoal. Carbonat of potath and the oxalic acid decompofe it, 

Magnefia forms with this acid a falt which cryftallizes in white grains, the fi- 
gure of which has not been determined. It has a faline tafte, burns feadily, and 
leaves behind it a ereyifh refidue. > 

The ciceric acid diffolves iron filings with effervefcence. This combination, 
which has a ftyptic tafte, does not cryftallize, but it affords a cruft by evapora. 
tion that is deliquefcent. Lime and alkalis decompofe this falt, and precipitate the 
iron of a greenith blue colour, which foon becomes yellow. From thefe experi- 
ments Difpan concludes that the ciceric acid is of a peculiar nature, different from 
all other vegetable acids; but it feems to be {till undetermined whether the acid 
liquor exuding fromm the pea vetches contains two different acids, or if the ciceric 
is a modification of the oxalic atid. Fourn. de Phy/. An. VIL. P. 302, 409.3; Ann. 
= ¢e Chem. Tom. XXX. Pp. 179. 
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CHAPTER VII. 
‘CONCERNING THE SACCHARINE MATTER, GUMS, AND MUCILAGES. 


"Tue faccharine matter, which many chemtits confider as a 
kind of effential fale, is found in a great number of vegetables, 
and may be properly ranged among their immediate principles. 
The maple, the birch, the red beet, the par{nip, the grape, 
wheat, &c. contain it. Margraaff extracted it from moft vege- 
tables. The petals of many flowers, and the neétariums placed 
in thofe organs, elaborate a principle of this kind. 

The fugar cane, arundo faccharifera, contains it in larger 
quantities, and affords it more readily, than any other plant. 
The ripe canes are crufhed between two iron cylinders placed 
perpendicularly. The expreffed juice falls on a plate beneath, 
and is called melafis. \t flows mto a caldron, where it is boil- 
ed with wood-afhes and lime, and the foum taken off. This 
boiling with afhes and lime is repeated in three other boilers, 
and converts it into fyrup. It is then ftrongly boiled with 
lime and alum ; and whew it is fufficiently concentrated, it 1§ 
poured into a veflel called the cosler. When itis cooled fo that. 
the finger may be plunged into it without injury, it is poured” 
into barrels placed over certain cifterns, and pierced at the 
bottom with many holes, flopped with canes. The fyrup be- 
comes folid in the cafks, and part flows out through the, holes 
into the ciftern beneath. } The fugar in this concreté flete is 
yellow and greafy ; it is called mu covade.. It is refined im the 

-fagar iflands by boiling, and pouring into inverted earthen 
cones, called pans. “That part of the fugar which is incapable, 
of becoming concrete, runs through the aperture ef the pan- 
into a pot placed beneath; it is called coar/e fyrup. The bafe of 
the fugar loaves is taken away, and white fugar in powder is 
put in its place, and prefied down; the whole is then covered 
with moiftened clay. ihe water of the clay filtrates through 
the fugar, and carries with it a portion of the mother water, 

which runs out through the aperture at bottom, and is received 

‘in other pots; it is called jine /yrup as being purer than the 
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‘former. A fecond covering of clay is put on when the firft is 
dry, and the water is fuffered to filter through a fecond time; 
after which, the loaves are carried to a ftove to dry. At the 
end of eight or ten days thefe loaves are broken, and the 
powdered fugar is conveyed to Emrope, where it is refined into 
fugar of different qualities. wt 

The procefs of refining confifts in boiling the fugar in lime. 
water, together with bullocks blood, taking off the kim three 
or four times, and filtering the liquor, which is then poured 
into pans to make loaves. The loaves are covered with a ftra+ 
tum of moiftened clay, and the water is thus filtered through 
the fugar, by the repeated addition of a new ftratum of clay as 
the former becomes dry, until the fugar has acquired the re- 
quifite degree of whitenefs. The loaves of refined fugar are 
then’ conveyed: into a flove, and at the end of eight days are 
wrapped in paper, and tied up for fale. The remaining fyrup, 
which cannot be cryltallized, is fold under the name of melaffes. 

All chemifts formerly fuppofed that thefe different opera- 
tions feparate a fat matter from fugar, and by that means ren« 
der it fufceptible of cryftallization. Bergman thinks that lime 
. ferves to deprive it of that excefs of acid which prevents its 
taking the folid form. This acid can be: nothing elfe but 
that which is ‘formed by heat, or the pyro-mucous acid we 
have {poken of in the preceding chapter. As the liquor is 
quickly evaporated during the whole procefs, it takes the form 
of a granulated and irregular mafs, in the fame manner a¢ we 
have before obferved with refpe& to the fulphat of zink. 

Sugar i is a tubitance holding in fome refpeéts an intermedi. - 
ate place between effential falts and mucilages. It poffeffes the 
property of cryftallizing. It cryftallizes in hexahedral trun- 
cated prifms, and in this ftate is called /ugar-cundy. By diftil- 
lation it affords water, pyro-mucous acid, and fome drops 
of empyreumatic oil; at the fame time that a great quantity 
of carbonic acid gas, and hydrogen Bas, holding charcoal in fo» 
lution, are difengaged. The refidue is a fpongy hight coal, 
which contains a fmall quantity of carbonat of potath. — 

EEA: is in lamm able. On hot coals it melts, and {wells up 
very much, emits a penetrating vapour, and becomes converted 
imto a biown yellow matter, called caramel, It is very folub}e 
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gn water, to which it gives much confiltence, and conftitutes 2 
kind of faccharine mucilage, called /yrup. Syrup, diluted with 
water, is capable of fermentation, and affords ardent fpirit. 

Bergman has obtained from all faccharine matters, efpecially 
Sugar, pure oxalic acid by means of the nitric acid. For this 
purpofe, one part of fugar in powder is mixed in a retort with 
fix parts of nitric acid, and a gentle heat is applied. ‘The eva- 
poration is continued for fome time after the red vapours have 
ceafed. The folution being fuffered to cool, affords white cry- 
{tals in the form of needles or prifms, which are the concrete 
oxalic acid. The decanted liquor treated a fecond time with 
three or four parts of the fame nitrous acid, affords, by anew 
cryftallization, prifms of the fame form. The operation is again 
repeated on the fecond mother water. An ounce of white fu- 
gar, by this procefs, affords about three drachms of prifmatie 
falt, which is diffolved in hot water, and eryftallized by cool- 
ing, in order to obtain it in a ftate of purity. ; 

_ Sugar is very extentively ufeful. It is a food which, ‘taken 
in too large a quantity, is capable of heating the animal fyftem. 
It is very much ufed in pharmacy, where it is the bafe of fy- 
rups, lozenges, and other preparations. It is very ufeful, as a 
medium to favour the folution or fufpenfion of refins, oils, &c. ) 
in water. It preferves the juices of fruits, after they are re- 
duced into a jelly. It may even be confidered as a medicine, 
fince it is incifive, aperient, flightly tonic, and ftimulant ; and 
thete are, accordingly, inftances of diforders, arifing from ob- 
ftru€tions, which have been cured by the habitual ufe of fugar. 

Certain juices, which flow out of plants, have a faccharine 
tafte. Manna and neétar are of this kind. Manna is produced 
by the leaves of the pine, the oak, the j juniper, the willow, the 
fig-tree, the maple, &c. The alb, which is very abundant in 
Calabria, Sicily, &c. affords the manna in commerce. It flows 
naturally from thefe trees, but. is much more abundantly ob- 
.’ tained by making incifions in‘ their bark. That which ds col- 
le&ted on’chips of wood, or {mall fticks, introduced into the 
swpetforated with- 
bee, flows on the 
bark, and contains fome impurities. The inferior, unduous fort, 
contains many foreign fubftances, and confifts of the refufe 
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artificial apertures, forms a kind of ftalactites 


in, and called manna in thé tear. Manna, in fl 
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pieces of the two former kinds: It is always moift, and fre- 
quently adulterated. The tafte of manna is,fweet, and flightly 
naufeous. The manna afforded by the larch tree, which,abounds 
in Dauphiny, and that of the alhagi, which grows in Boia In 
the neighbourhood of Tauris, are not ufed: the latter bears 
the name of fereniabin. Manna is foluble in water, and affords, 
by diftillation, the fame produés as fugar. Treated with lime 
and white of eggs, it affords a fubftance refembling fugar; and, 
by the procefs already defcribed, with the nitric acid, it af 
fords the concrete oxalic acid. | 
It is ufed as a purgative, in the dofe of from one to two, or 
three ounces ; or in the dofe of a few drachms, diluted, as an 
alterative. 
Another kind among fhe proper juices of sie. is that 
called gum, or mucilage. This fubftance is very abundant in 
-the vegetable kingdom. It is found in a great number of 
“ roots; the young fhoots, and new leaves, contain it in large 
quantities. This principle may be known by its vifcous and 
adhefive quality, when thefe parts are cru{hed between the fin- 
gers. At the time of the year when the juices are moft abun- 


i, damit it naturally exfudes through the bark of trees, and thick- 


ens at the furface into gum. Gum is foluble in water, to 
which it gives a thick and vifcous confiftence. This folution, 
known by the name of mucilage, becomes dry, tran{parent, and 
brittle, by evaporation. 

Gum burns without any fenfible flame ; it melts,’ and boils 
upon hot coals; by diftillation, it affords much water and py- 
romucous acid, a {mall quantity of thick and brown oil, and 
carbonic acid gas, mixed with hydrogen gas. Its coal is very 
bulky, and contains a {mall quantity of the carbonat of potath. 

Three kinds of gum are ufed in medecine, and in the arts. 

1. Gum, which flows from the apricot, pear, plumb trees, 
&c. It is white, yellow, or reddifh; and when well fele&ted, 
may be applied to the fame ufes as other gums. A kind of 
gummy juice, of a beautiful yellow colour, flows from the elm, 
and is fometimes found in confiderable quantities on its bark. 
I find this gum to be infipid, foluble, vifcous, and to poffefs all 
the charaéters of juices of this nature. 

2. Gum arabic, which flows from the acacia in, Egypt and. 
Arabia. Gum Senegal is of the fame nature: it is ufed in me- 
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decine as.a foftening and relaxing remedy 3) ; It gives ewe 
to crayons, and is,ufed in feveral arts. 

3. The gum Tragacanth, which flows from the adragant of 
Crete ; affragalus tragacantha.. It is adminiftered in the fame 
cafes as the foregoing. Its folution is fomewhat thicker 3 and 
it requires more water to diflolve it than the other gums. Vif- 
cous flakes are depofited from its folution. 

‘Mucilages, of the fame nature as gums, are obtained from 


many plants. ‘he roots of mallows, the greater comfrey, the. 
bark of elm, linfeed, the feed of quinces, &c. afford viftous 
fluids, by maceration in water, which, by evaporation, leave 
true gums. ‘The decoétion of thefe plants is fubftituted, in 


— 


medecine, inftead of gums. 

All thefe fubflances, chemically confidered, feo at firft 
fight, to be lodies not much compofed, fince chemical experi- 
ments often exhibit fubftances, which, by their gelatinous form, 
feem to refemble gums and mucilages. Yet, from thefe vege- 
table produéts, which feem to conftitute an excrementitious 
humour, are obtained water, liquid pyromucous acid, carbonic 
acid, an oily principle, and fixed alkali, united toa coaly refi. 


due. This refidue contains likewife a fixed earth, whofe nature. 


- is not yet known. | sk 


e 


When gums and mucilages are treated with the nitric acid, 
aided by heat, they afford cryftallized oxalic acid. It appears, 


therefore, that they contain the oily or radical principle, whofe 
combination with the oxygen conftitutes this fpecics of acid. 


The annalogy between mucilage and faccharine matters, is 
likewife obfervable in the fumes of burned gum, which in fmell 
refemble that of caramel, as well as by the nature of the pro- 


duds both afford by diftillation, and the porofity and lightnefs 
of their refidual coal. Among fruits which become faccharine, 
there are fome, as for example, apricots, pears, Sc. from which, 


before the time of their maturity, a true gum exfudes. The 
kind of dry mucilage, which we fhall hereafter defcribe, un 


der the name of amylaceous fecula, is converted into faccharine 


matter by germination. ‘Thefe faéts, and many others which 


might be urged, fhow, that there is a {trong refemblance be. 
tween fugar and gum. The infipid and gummy mucilage may 
perhaps me to the flate of fugar, by a kind of fermentation. 
If the faa were ve tam it would be proper to place this 
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fermentation before that which Boerhaave has diftinguifhed by 
the name of Jpirituous ; and it would always precede it, whe- 
ther in the procefs of vegetation, or in thofe operations which 
are artificially made to produce the faccharine tafte in barley, &c. 
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SUGAR, GUMS, AND MUCILAGES. 
WwW, are indebted to Mr. Cruickfhank for fome moft interefling experiments re~ 
fpecting the nature and compofition of fugar and mucilage. The following ac- 
count of thefe experiments is taken verbatim from the late valuable work of Dr. 
. Rollo on Diabetes, p. 452. : 

“ Sugar has been fuppofed to be a fubftance, intermediate between the vege- 
table mucilages and acids, containing more oxygen than the former, but lefs than 
the latter, With a view to afcertain this, and fome other facts relative to thefe 
fubflances, the following experiments were made. 

«« Two ounces of refined fugar were introduced into a retort, and expofed to a 
heat gradually increafed, until its bottom became red hot; there came over inte 
the receiver 8 1-half drachms of a fharply acid liquor, which: required I50 grains 
of a folution of potafh to faturate it; this liquor was mixed with a little empy- 
‘reumatic oil; the charry refiduum which remained in the retort weighed 5 
drachms nearly. - The quantity of gas which efcaped during the operation, mufl . 
therefore have amounted to two 1-half drachms; fome of this being collected, 
was examined, and found to confift-of a mixture of carbonic acid gas, and hydro- 
carbonat. 

«“ Two ounces of gum. drab were introduced into a retort at she fame time, and 
expofed to a heat.in every refpe& fimilar ; the quantity of acid liquor which 
came over into the receiver, amounted to 7 drachms and 40 grains; this contain- 
eda little more empyreumatic oil, but was not fo tharp as that obtained from the 
fugar, and required only 118 grains of the fame folution of potath to faturate it; 
the charry refiduum which remained in the retort weighed 3 drachms and 45 
grains; the quantity of elaftic fluid or gas which efcaped during this procefs, 
muft thefefare have amounted to about 5 drachms; it confifted, like the former, 
of a mixture of hydro-carbonat, and carbonic acid gas, but towards the end of 
the operation the proportion of hydro-carbonat was more remarkable. From 
thefe experiments it would appear, that {ugar yields, by diftillation, more pyro- 
mucous acid than gum, in the proportion of 150 to 118. iT he 
of the fugar likewife exceeded that of the gum; bat this 3 Way 

ed for, from the greater quantity of hydro-carbonat yield the latter. As 
oxygen is now allowed to. be the univerfal acidifying principle, and as the acid 
preduced in both inftances (viz. the pyromucous) was the fame, it may be reafon- 
ably inferred, that the fugar which afforded the greateit quantity of acid, con- 
tained likewife the greateft proportion of oxygen ; for it is probable, that both the 
carbonic acid, and the hydro-carbonat, were formed from the decompofition of 
the water, as neither were produced in any quantity till near the end of the ope- 
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ration; the oxygen, therefore, contained in the former, fhould not be confidered 
as entering effentially into the compofition of either the gum or fu gar, , 

© Tt is well known, that vegetable mucilage and fecula, are fomehow converted 
into fugar by malting. We conceived, therefore, that it would throw confider- 
able light on this fubjeét, to obferve with more attention than had hitherto been 
_ done, the particular changes and decompofitions which take place during this 
procefs. With this view the following experiments were made, 

“ December ff 1796. A quantity of barley, after being foaked in water for 24 
hours, was put into a wine glafs, which. was introduced into a jar containing 
common air, and inverted over water. The temperature in this and the follow- 
ing experiments was preferved between 60° and 70° as nearly as poffible. At the 
end of 5 days it began to grow, and on the 28th the greateft part had thrown out 
fhoots at leaft half an inch in length. On February 7th, vegetation was ftill 
going on, and the air in the jar had fomewhat diminifhed; the barley being now 
withdrawn, was found to be very fweet, and nearly ‘converted into the ftate of 
malt. The air in the jar was found to confift of azotic and carbonic acid gas, in 
the proportion of 20 to 6, the whole of the oxygen being either abforbed, or con- 
verted into carbonic acid. 

“< Sanuary 19th 1797. A quantity of barley, previoufly fteeped in water for 48 
hours, was introduced, as in the laft experiment, into a jar containing oxygen 
gas, and inverted over water, to which fulphuric acid had been added. At the 
end of 3 days it began to grow, and this procefs went on tothe 29th, The wa- 
ter had now rifen confiderably in the jar, the gas having fuffered a diminution of 
about one third. ‘The barley being withdrawn, {melled completely like malt, and 
tafted fweet. The gas in the jar, on examination, was found to confift of 64 parts of 
carbonic acid, 32 azot, and 4 oxygen; from which it would appear that the air em- 
ployed in this experiment had contained originally about 20 per cent. of azotic gas. 

. 'To be more certain of the nature of the change which the pure air undergoes 
in this procefs, the experiment was repeated as follows. 

“ Fanuary 23d. A quantity of barley, foaked in water for 2 days, was intro- 
duced into a jar containing very pure oxygen gas, and inverted over mercury. 
At the end of 3 days the barley began to grow, and the procefs continued for 
10 days, although very lowly ; the column of gas remained exadtly ef the fame 
height, fo that it had tindergone, no,apparent diminution or increafe. The barley 
being withdrawn, the air in the jar was examined, and found to confift ef car- 
bonic acid gas, mixed with only 1-soth of its bulk of oxygen gas. The barley 
was partly converted into malt, the quantity ef oxygen being infofiicient to pro- 
duce this change upon the whole. ; 

«Another experiment with common air was made at the fame time, and exe 
aGtly under fimilar circumftances, In this cafe the barley did not begin to grow 
‘till the end of the ath day ; and at the end of 10 days, had made much lefs pro- 
“grels than that in the oxygen gas. It was now withdrawn, and the air in the | 
jar, which had inereafed a little, examined, when it was found to confift of car- 
bonic acid and azotic as; in the proportion of x to 2 nearly, mixed with a aa 
{mall quantity of oxygen gas; a little of the barley tafted fweet. 

« Being now fatisfied, that during the evolution of the faccharine principle 
from wegatable mucilage, &c. a quantity of oxygen was either abforbed, or con- 
verted into carbonic acid; we wifhed to know if this procefs could take place in 
any degree, without the prefence of this gas. . 

In order to determine this point, the following trials were made, 

“ Sanuary 20th. A quantity of barley, foaked as in former experiments, was 
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introduced into a jar filled with, and inverted over mercury. At the expiration 
of 12 days, a very confiderable quantity of gas was produced, an leaft five or fix. 
times the bulk of the harley, but nothing like vegetation was perceivable ; this, 
on examination, was found to be carbonic acid gas, being entirely abforbed by 
lime water. "The barley had not the leaft {weet tafte, nor did it appear to have 
undergone any fenfible change. 

‘© On Fanuary 20th, Another portion of the fame foaked barley was introduced 
iato a wine glafs, and placed in a jar containing nitrous gas, inverted over water. 
At the expiration of 1o days, the gas had undergone a flight diminution, but 
‘there was not the fmalleft appearance of vegetation, ‘The barley being with- 
drawn, and examined, was found to have undergone no apparent change. The 
gas contained about y-gth of its bulk of carbonic acid, the remainder being pure 
‘Nitrous gas, as was manifeft from the diminution it underwent, when mixed with 

-pure air. The nitrous gas which difappeared in this inftance muft have been ab- 
forbed either by the barley or the water; the carbonic acid gas which was found 
mixed with it, is accounted for by the laft experiment. ? ; 

«« Two other portions of foaked barley were introduced into jars, the one con- 
taining hydrogenous, and the other azotic gas, and inverted over mercury. At 
the expiration of 12 or 14 days, there was not the leaft appearance of vegetation 
in either, but the gas in both had increafed in bulk about z-5th. ‘The barley 

“being withdrawn and examined, that in the hydrogenous gas tafted mufty, but 
not in the leaft fweet; the portion in the azot appeared to have undergone no 
change. The gas in both jars contained from r-3d to 1-4th of its bulk of car- 
bonic acid, the remainder being the original gafes not fenfibly changed. 

«« From thefe experiments, therefore, it is manifeft, that oxygen is abfolutely 
neceflary for the converfion of vegetable mucilage, and fecula, into fugar; asin 
no one inftance was faccharine matter formed where this was not prefent, and the 
quantity of the former bore always.a certain proportion to that of the latter; 
for we found in all the trials, that when the oxygen was confumed, this procefs 
immediately ceafed. . . Re 

« It may ftill remain doubtful, whether the oxygen is abforbed by the barley, 
or merely converted into carbonic acid. We are inclined to think, that it is 
chiefly abforbed, although part may alfo be confumed in the formation of this 
acid; for we have feen that carbonic acid is formed without the prefence of oxy- 
gen gas, and that in very confiderable quantity, which we conceive muft proceed 
from the decompofition of the water, whofe oxygen unites with the carbonaceous 
principle of the barley, whilft its hydrogen is fixed, and may be neceffary to the 
produétion of the faccharine principle. “We fuppofe, therefore, that vegetable 
mucilage is converted into fugar by being deprived of part of its carbon, whilft 
at the fame time it unites with a greater proportion of oxygen, and. probably alfo 

“with-hydrogen, from the decompofition of the water. Thus then, both from 
analyfis and fynthefis, it would appear, that {ugar contains more oxygen than 
gum or mucilage. From this hypothefis it fhould follow, that if fugar were de- 
prived of part of its oxygen, it nuit lofe its {weetnefs, and form fomething like a 
gum, ‘T’o fee how far this might be accomplifhed, was the object of the follow- 
ing experiments. Rates 

A quantity of fyrip was introduced into a jar filled with, and inverted over 
mercury ; to this was admitted about an equal quantity of the phofphuret_of lime ; 
va confiderable production of phofphoric gas almoft immediately took place, and 
the mercury defcended in the jar. At the expiration of eight days the fyrup, was 
withdrawn, and examined; it had no fenfibly fweet tafte, hut rather a bitter 
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aftringent one; when filtered, alcohol’ produced a copious white precipitate in 
flakes, very much refembling mucilage feparated from water by the fame fubftance. 

The expertment was fomewhat varied as follows: »A little refined fugar was 
“diffolved in alcohol, and to this {olution a little pho!phuret of lime was added 
no phofphoric gas was difengaged, nor was there any apparent action aie 
More phofphuret being added, the mixture was allowed to remain in an open 
phial for feveral days.. The alcohol being now evaporated, fome diftilled water 
was added ; but this produced no difengagement of gas, as the phofphuret had 
been decompofed, and converted principally into phofphat of lime. ‘The mixture 
being filtered, and the clear liquor evaporated, there remained a fubftance ex- 
tremely tenacious, and which had much the appearance of gum arabic ; its t. tke: 
was bitter, with a very flight degree of fweetnefs; when {queezed between the 
teeth it had exa@ly the feel of gum, but more tenacious, It did not appear to be 
foluble in alcohol, or at leaft in amy confiderable quantity; when thrown upon a 
red hot iron it burned like gum, and left a bulky and infipid charcoal. 

It would appear that the faccharine principle had been deftroyed in thefe expe- 
riments, and converted into fom:thing refembling a gum; that this was effected 
by the abftraGtion of oxygen is rendered highly probable, from-the nature of the 
fubftance employed, and the change which it was found to have undergone ; for 
there are few fubfances which have fo rong a tendency to combine with wiser 
as the phofphurct of lime. ye sigeyay" 

Some other trials of a fimilar nature Were made, by mising folutions of fugar 
with the different fulphurets, and by agitating them with nitrous gas in clofe vef- 
fels. The fulphurets, more efpecially that of potafh, manifeitly deftroyed thee 
faccharine tafte; but on account of the folubility of the different prodnéts, the 
nature of the change could net be fo eafily and accurately afcertained. The ac-~ 
tion of the nitrous gas was more doubtful. | PRRs ¢ 

« In order to be fatisfied how far the effeds produced on the fugar in the 
former experiments might be owing to the abftraGtion of oxygen, we added to 
folutions of this fubftance in water, both lime and pure potath, and boiled the 
mixtures for fome time. The lime manife ftly combined with the fugar, to which 
it communicated a very bitter‘aflringent tafte, but it was ftill fweer; a little al. 
| cohol added to the filtered folution, produced a precipitate in white flakes, fome- 
what fimilar to that in the experiment with the phofphuret, and which appeared 
to be a combination of fugar with lime. Vitriolic acid likewile precipitated the 
lime in the form of felenite, and in a great meafure reftored the natural tafte. 
Some of the filtered folution being evaporated bya gentle heat, there remained a 
femi-tranfparent fubitance, mee more tenacious than the thickeft fyrup, but not 
equal to that produced by the phofphuret of lime, and it had a rough bitter tafle, 
mixed with a certain degree of {weetnels. ‘The potath likewife appeared to com 
bine with the fugar, the {weet tafte being more completely deflroyed than by the 
“ime; but on the addition of fulphuric. acid, fulphat of potafh was formed, and 
this being precipitated by alcohol, the fweetnefs appeared to be completely re- 
flored. It may likewifé be proper to obferve, that when alcohol was added to a 
portion of the folution of fugar and pure potath, after it had heen boiled to the 
confiftence of a fyrup, no union took place, but the alcohol, notwithftanding the 
mixture was. completely and repeatedly agitated, ftill fwam pure on the top; a 
cir¢umftance which would feem to prove, that a new compound is formed by 
thefe fubftances, which is not foluble in this fluid, although mg are both com* 
‘pletely fo in a feparate ftate. 

" Having found, that fugar might be converted into a fpecies of gum, by de- 
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priving it of part of its oxygen, we conceived that gum might, by the addition 
of oxygen, be changed into a fubflance refembling fugar; but although feveral 
trials were made, with a yiew of combining oxygen, in different proportions, 
with gum arabic, no remarkably fweet tafte was at any time perceived; on the 
contrary, in every experiment, it féemed to run very readily into the acid itate, 
particularly when expofed to the action of the oxygenated muriatic acid gas. 

“ From the failure of thefe trials to convert mucilages into fomething refemb- 
ling fugar, we began to fufpect that they were not fo fimple as had been gene- 
rally fuppofed. With a-view to threw fome light on this fubject, the following 
comparative experiments were made. , 

One ounce of powdered gum arabic was introduced into a coated glafs. re- 
tort, to which a receiver with a pneumato-chemical apparatus was adapted ;\ heat 
being gradually applied, there came over into the receiver 3 drachms 30 grains 
of pyfomucous acid, mixed with a little heavy empyreumatic oil; after the retort 
had been red hot for fome time, it was removed, and the charry tefiduum which 
it contained was found to’ weigh 1 drachm 46 graims. This hada greyith colour, 
and burned very-flowly ; but when expofed to a flrong heat in an open crucible, 
it left a whitith powder, amounting to ro grains, which was found to be lime 
mixed with a very {mall proportion of calearcous phofphat. / 

“The pyromucous acid being fuper-faturated with lime, a ftrong f{mell of am- 
monia was inftantly perceived, and a piece of paper dipped in muriatic acid, 
being held over the veffel, copious white fumes were immediately produced. 
This circumftance fhows, that azot forms a conftituent part of the gum. 

« There were collected in the pneumato-chemiical apparatus, 273 ounces mea~ 
fure of gas; of this 93 were carbonic acid, and the remaining 180 that fpecies of 
bydro-carbonat, which is @btained by heat from moiftened charcoal. 

-«“ Two meafures of this gas, well freed from carbonic acid, were mixed with 
i. t-half of very pure oxygen gas, and introduced into a ftrong glafs jar, filled 
with, and inverted over mercury ; when fired by the electric fpark, they oc- 
cupied the {pace of one meafure only ; lime water being admitted; the whole was 
abforbed, except a very {mall particle, which was found, from the nitrous teft, to 
be pure air. From a number of experiments we have found, that twelve mea- 
fures of oxygen gas when united with carbon, produce 10 of carbonic acid gas, 
Hence it follows, that the quantity of oxygen gas neceffary to the formation of 
carbonic acid gas mift ip this cafe have been .1.1 meafures, of a little better 3 
the remainining .4 muft therefore have been confumed in the production of water, 
and would be fafficient to faturate 8 of hydrogen, equal in weight to .oq8 of a 
grain nearly. : ids : 

« Now an ounce meafure of carbonic acid gas weighs .864 of a grain, and this con- 
tains .24 of pure charcoal; hence the quantity of pure charcoal to hydrogen in this _ 
inflammable gas, muft be as .24 to .048, or 5 to 1. 

_ But one meafure of pure hydro-carbonat, fuch as may be obtained from the de- 
compofition of camphor, by making its vapour pafs through a red hot earthen 
tube, er from the diftillation of animal fubftances, opium, &c. requires two of 
pure air to faturate it, and the quantity of carbonic acid amounts to 1.45. which 


- gnakes the proportion of carbon to hydrogen, as 12 or 13 to 1; hence thefe gafes 


differ materially, and ought not to be confounded ; indeed the difference between 

them is manifeft, from the manner in which they burn when mixed with common 

air, and brought into contact with an ignited body; pure hydro-carbonat burns 

flowly with a perfectly white flame, and never detonates; on the contrary, the 

compound inflammable gas juft mentioned, burns rapidly with a reddifh blue 
i BS 
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flame, and more or lefs of a detonation. We thought it neceffary te mention this © 
circumftance, as much confufion might be produced by applying the fame name, 
to fubftances confiderably different. It is remarkable that ether. decompofed by 
heat, affords pure hydre-carbonat, whilft alcohol yields the mixed fpecies, 

“ But to. return—an ounce of gum tragacanth was fubmitted, in a coated glafe 
retort, to a fimilar procefs, and the produ&s collected were as follows: 


i Dr. Gri 
Charcoal remaining inthe retort - < = x 45 
Pyromucous acid + «= .« - : Ag 
Carbonicacid gas  - - - «=  480oz, meaf. 
Hydro-carbonat -> « - we gr ditto 


«© The charcoal burned flowly with a peculiar phofphorefcent flame, and left a 
white refiduum of r2 grains, which was found to confift of lime mixed with a 
little calcareous phofphat. 

“ The pyromucous acid being fuper-faturated with lime, the quantity of am- 
monia difengaged appeared to be confiderably sabato than from that afforded by 
the gum arabic, 

«¢ Having in this way difcovered lime in both Ebacies of gum, we were anxious 
_ to know, if this earth could be detected by reagents, without having recourfe to 
decompofition by heat. Accordingly a quantity of fulpuric acid was dropped 
into a folution of gum arabic: after ftanding for fome hours, a. number of needle- 
like cryftals were flowly depofited; thefe being feparated were rediffolved in’ 
diftilled water; to this folution the oxalat of ammonia was added, when a copi- 
ous precipitate of oxalat of lime immediately. took place. 

«« From thefe experiments therefore, it is manifeft, that gums confift of oxygen, 
hydrogen, carbon, azot and lime, with a little phofphoric acid. 

«¢ An ounce of refined fugar was next introduced into a coated retort, and the 
pneumato-chemical apparatus applied as in the former experiments, | ‘The pro. 
ducts obtained were, 
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Pyromucous acid, with a drop or two of 
‘pyreumatic oil tt ee oh 4¥ Bo 
Charcoal - - - spd bmi i ins Sine 
Hydro-carbonat = - 139 oz. meaf, 
Carbonic acid - - =o) 4m Oz meat. 


e The pyromucous acid being fuper-futurated with lime, not the leaft veltige* 
of ammonia could be perceived—fugar therefore does not contain azot; neither _ 
does it contain lime, for the charcoal, which was of a beautifully black colour, 
burned out completely, when expofed to a ftrong red heat. 

“ Being defirous of afcertaining more eomipletely, the difference between com- 
tmon fugar, and the faccharine matter fecreted by the breafts of animals, an ounce 
of the cryftallized fugar of milk, was diftilled in an apparatus fimilar to that 
already deferibed, and the produéts were found to be 


) Oz. Dr. Gr, 
Pyromucous acid mixed with a very little | 
empyreumatic oil - - > - OO nb ie 
Charcoal with a little phofphat Of Mies 40 Onna ge 
' Carbonic acid gas = - “ - 31 0Z. meaf. 


_ Hydro-carbonat of the fame nature with that 
obtained in the former experiments | - 10 3 ditta. 
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_ The charcoal being burned in an open crucible, their remained about one 
gtain, which appeared to. be phofphat of lime chiefly. 

«© The pyromucous acid was next fuper-faturated with lime, but the quantity 
of ammonia difengaged was fo fmall, that it could with difficulty be detected ; 
theré appeared however to be a very little. 

« Hence then it would feem that-this animal fugar, contrary to ;what might be 
expected, contains hardly any azot. ; ae 

‘* It would appear alfo, that it contains lefs charcoal and more oxygen than 
common fugar. 

“ In order to inveftigate ftill further the nature of thefe fubftances, we en- 
deavoured to afcertain the quantity of oxalic bafis or radical, contained in each, 
or how much oxalic acid they would afford, when treated with an equal propor- 
tion of the nitrous acid. | 

“ An ounce of fugar was added to fix ounces of the concentrated nitrous acid, 
diluted with an equal bulk of water; when ‘the action had in a great meafure © 
ceafed, heat was applied, and the evaporation continued until the liquor was re- 
duced to about an ounce by meafure: after this had cooled, the cryftals were 


_ feparated by filtration, and the remaining fluid again evaporated, until the whole, 


when cold, fhot into a mafs of cryftals, leaving only a tew drops which refufed to 
cryftallize ; thefe cryftals being colleéted, and well dried on blotting paper, 
amounted to 4 drachms 20 grains, or a little better than half the weight of the 
{ugar employed. rhe bere 

«An ounce of gum arabic was next treated with an equal proportion of nitrous 
acid properly diluted ; the quantity of cryftals collected amounted to 3 drachms 36 
grains; but in this inftance, the laft cryftals obtained were mixed with an in- 
foluble white powder, which being feparated from the oxalic acid, by the addition 
of diftilled water, amounted to 6 grains, and was found to be. oxalat of lime. 
The pure acid therefore did not exceed 3 drachms and a half. An equal quantity 
of gum tragacanth afforded by the fame procefs 3 drachms 10 grains of oxalic acid, 
and 10 grains oxalat of lime, . 

‘© An ounce of the fugar of milk was alfo treated in a fimilar manner with 6 
ounces of the concentrated nitrous acid properly diluted ; and there were obtained 
in all 3 drachms 48 grains ; thefe cryftals, however, were mixed witha white pow- 
der, which being but little foluble in water, was readily feparated ; it amounted 


‘to 30 grains, and appeared to be the faccholactic acid of Scheele ; hence the pure 


oxalic acid did not exceed 3 drachms 18 grains. . 

“ An ounce of honey yielded by a fimilar procefs 4 drachms 4 grains of pure 
oxalic acid, but exhibited no figns of faccholactic acid. 

« The following table will fhow at one view the different products refulting 
from deftructive diftillation, with their relative proportions; and likewife thof | 
obtained by the nitrous acid. 
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From thefe experiments it would appear, that fugar confifts merely of carbon, 
hydrogen, and oxygen, and that gum differs from fugar not only in containing a 
lefs propertion of oxygen, but alfo by its combination with lime and azot; and 
that the fugar of milk differs from both, as it contains the radical of the faccho- 
la&tic acid; in other refpedts, however, it approaches very nearly to the nature 
of vegetable fugar. Does the milk of carnivorous and graminivorous animals 
yield the fame proportion of this acid, and is this fugar itfelf always of the fame 
nature ? Y og lh pe 7 

* From the well-known facts refpecting vinous fermentation, there is now rea- 
fon to fuppofe, that no fubftances, but thofe which confit fimply of carbon, hy- 
, drogen, and oxygen, are fufceptible of it, and that an union with a fourth, changes 
the nature of the compound fo much, as to render this procefs impracticable. 


‘, 
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“ With a view to throw fome light on this obf{cure fubject, the following ex. 

periments were made. j bales 

“ Auguft 4th, 1798. An ounce of fugar, diffolved in 5 ounces of water, was 
digefted witha little freth flaked quicklime, in a moderate heat for about 15 mi. 
nutes; the folution was then filtered, and about 2 drachms by meature of good 
yeaft added; the veffel and mixture, weighing 17 oz. 2 dr. were introduced be-« 

low a large bell glafs. late PSS On) fa 

“ ‘There was placed clofe to it, as a ftandard, another veffel,, containing an: 
ounce of fugar diffolved in ¢ ounces of warm water, and to which an equal quan-) 
tity of yeaft was added. This veffel and mixture, which weighed together 17 
eunces x drachm 20 grains, were likewife placed under.a bell glafs. ~ The tem- 
perature of the room during the whole of this experiment was rather high, and 
varied from 68° to 75° of Farenheit, thn 
_ © The laft mixture began to ferment in 12 hours, and in 24 the procefs feemed 
covery brifk, much water now condenfing on the fide of the bell. In five days the 
procefs began to fubfide; in feven the yeaft fell to the bottom, and the liqnor be - 
came clear. The mixture, at this time, fmelled ftrongly of beer turned a little 
four, although it ftill tafted fweetihh: It was fuffered to remain until the 28th, 
when it was removed from thé bell and weighed, and the lofs‘was found.to ex- 
ceed three drachms; it now tafted much like a mixture of {trong vinegar and 
honey. - | ie | . 

* During the whole of this period, amounting to 24 days, the mixture contain. 
ing the fugar digefted with the lime, never thowed the leaft appearance of fer. 
mentation, nor was there any mogifture condenfed on the fides of the bell, The 
vefiel and mixture being now weighed, the lofs amounted to two drachms nearly; 
the liquor f{melled very mufty, and had a rough aftringent tafte mixed with{weer- 
mefs, but was not in the leaft acid, In this inftance the yeaft fell to the bottom 
very foon, the liquor continued more or lefs muddy, and became, at laft, a little 

mouldy at the top. 

“ We next digeited an ounce of fugar, diffolved in five ounces of water with 
a little potath, and to the filtered folution added about two drachms of very good 
.yeaft, This mixture was expofed in an open veffel to a temperature of about 65°; 
and another veffel, containing a folution of an equal quantity of fugar, mixed with 
yeait, placed by it as a fandard. beat aif 

© The folution with the yeatt alone, began'to ferment in 12 hours; but-the 

other containing the potah, fhowed no fymptoms of fermentation at the end of 12 
days. oh ae é ; 

“ Being now in a great meafure fatisfied that any fourth fubflance combined, 
although in {mall quantity, with the three which form. fugar, would prevent fer- 
_ ,mentation, we next wifhed to know if every compound, confifiing of carbon, hy- 
drogen, and oxygen, however differently thefe fubitances might be proportioned, 
were fufceptible of this procefs. ‘The fugar of milk, from what has been already 

_ obferved, evidently confifts of thefe three fimple fubftances, but froma number 
of its fenfible properties, and the refult of its analyfis by heat, as well as its cons 
taining the radical of the facchola@ic acid, it is manifeft that their combinations 
and proportions muft be very different from thofe of common Tigre ap. i 

“ We therefere mixed a folution of this faccharine matter with the ufual quan- 
tity of yeaft, and expofed it to a temperature ranging from 65° to 70°; in four 
days fome degree of fermentation was perceptible, and in three days more became 
brifk; at the end of dixteen, when this procefs had apparently ceafed, the liquor 
Was examined ; it now had the fmell of cyder, but rather more of the flavour of 
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apples; to the tafte it was very four, and when added to the tincture of litmus, 
ftrongly reddened it. : pat: 3 

“ The acid thus produced, either contained, or confifted of common vinegar ; 
for, with the oxyd of lead, it formed a {weet faline mafs, compofed evidently of 
flender prifmatic eryftals, which were not deliquefcent *. nd ae 

« Hence it it manifeft, that the fugar of milk is at leaft in fome degree fufcep- 
tible of the vinous fermentation. . 

“ Having obferved in our attempts to convert gum into fugar, that it feemed 
to run eafily into the acid ftate, we were anxious to know if any thing like fer- 
mentation preceded this ftate, or if it was poflible to convert it into an acid, by 
mere expofure to the air, without the addition of fome fubftance containing much 
oxygen, as the nitrous or oxygenated muriatic acids. Accordingly a folution of 
gum arabic, mixed with a proper proportion of good yeaft, was introduced into 
an open veffel, and kept at a temperature ranging from 68° to 75° for twenty-fix 
days, but during this period nothing like fermentation was perceived—the mix- 
ture at laft emitted a very peculiar and offenfive fmell, the gum, however, fill 
retained its natural tafte, and was not in the leaft four. In this cafe it would ap- 
pear, that the azot and lime, which in the gum are combined with carbon, hy- - 
drogen and oxygen, prevented the vinous fermentation, and confequently the for- 
mation of any thing like vinegar. 

« Jt has been fuppofed, that a decoction of purely animal matter might under- 
go certain fpontaneous changes, and at laft become acid. In order to determine 
this point, about fixteen ounces of a flrong decoction of beef were introduced in- 
to an open veffel, and kept at the temperature of about 68° or 70%. A few days 
after, an equal quantity of a fimilar decoction, mixed with an ounce of yeaft, was 
likewife expofed in an open veffel, to air of the fame temperature. 

« At the end of five days, the decoction, without any mixture, began to fhow 
evident marks of putrefaction, but did not in the leaft tafte acid, nor had it ever 
fhown any figns of vinous fermentation; in two days more it became extremely 
offenfive, accompanied with the production of ammonia. 

The decoction with the yeaft did not fhow any evident figns of putrefaction 
until the feventh day, but there was nothing like fermentation perceived; in twe 
days more, it became extremely putrid and offenfive, and was thrown away. 

c Hence it would. appear, that neither vegetable nor animal mucilages are, 
when pure, in any degree fufceptible of the vinous fermentation; indeed thefe are 
faéts, which have been fo generally admitted, that had not a contrary opinion 
been lately advanced, we fhould have conceived the three laft experiments unne- 


| 


‘eeflary. 


« ‘The miftake has no doubt arifen from obferving the facility with which a de- 
coéon of a mixture of animal and vegetable matter, runs into the acid ftate ; but 
in this cafe, the animal fubftance performs the part of yeaft only; and it is in this 
way that diabetic urine fo readily ferments fpontaneoufly, and becomes vinegar. 

* From the preceding experiments, we may draw the following conclufions :. 

_ © rf, That fugar confifts of carbon, hydrogen, and oxygen; and may be coir- 
fidered as a pure vegetable oxyd. 

« od, That fugar of milk is compofed of the fame principles, but contains more 
exygen, and confiderably lefs charcoal. | 

« 3d, That gum differs from fagar in containing, befides carbon, hydrogen and 
oxygen, both lime and azot. 
ian ie iid EY Pala Nr lak Aes A A etc ela: 4 BD De Shak RS 

* See Scheele’s Effays, page 274. 
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“ath, That vegetable farina cannot be converted into faccharine matter, with- 
out the joint action of oxygen and water, the firft of which appears to be abforb- 
ed, and the laft decompofed during this procefs, 

4 5th; That when fugar is-deprived of its oxygen, or combined with other fub- 
flances, it lofes its charateriftic properties, and is no longer fufceptible of the vi- 
nous fermentation. ; vy tig 

“ 6th, That neither vegetable nor animal mucilages, in their pure ftate, are 
fufceptible of this procefs,”’ . 
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CHAPTER IX. 
OF FIXED OR EXPRESSED OILS. 


Ours are proper juices, of a fat and unctuous Paeeihonsisi either 
folid or fluid, indiffoluble in water, combuftible with flame, 
and volatile in different degrees; they are contained in the 
proper veffels, or in peculiar veficules, Thefe fubftances are 
~ found in two ftates in vegetables ; either combined with other 


principles, as in extraéts, mucilages, &c. or at liberty. Our . 


attention muft at prefent be directed to the latter. 

Chemifts have fuppofed the exiftence of a fimple oily prin-~ 
ciple, as well as of a primitive falt. This oily principle, com- 
bined with different fubftancess and modified by thefe combina- 
tions, conftituted, according to them, the different fpecies of 
oils obtained in the analyfis of vegetables. The characters 
attributed to this fimple and primitive oil, were great fluidity 
and volatility, neither colour nor fmell, combuftibility with 
flame and {moke: it was faid to be incapable of uniting with 
water, and to confift of water ‘and an acid combined with an 
earth and phlogifton. It is certain that oils, in their decompo- 
fition, always afford a {mall quantity of acid, and much hydro- 
gen gas: the earth forms but a {mall part, as they leave but 
an inconfiderable quantity of fixed and coaly refidue. This 
notion, refpecting the oily principle, muft be conlidered as a 
mete hypothelfis. . 

Oils are never formed but by organic bodies ; and all fub- 
{tances in the mineral kingdom, which prefent oily charaéters, 


- have originated from the action of vegetable or animal life. 


It is even very probable that they are only formed in vege- 


tables, and that they pafs without alteration into spimal fub- 
’ ‘ftances. 


The oily j juices of vegetables are diftinguifhed into fixed oils 


and volatile oils. 


Fixed oils, named likewi/e Jat oils, frweet oils, expreffed oils, are — 
very unctuous ; their tafte is commonly mild and infipid, and 


they have no {mell ; tnETy are not volatilized but by a heat fu- 


ea 
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perior to that of boiling water, and do not take fire till heated 
fufficiently to volatilize them. The wick, which is ufed to 
burn fat oil in lumps, anfwers this purpofe ; 7 it heats the oil to 
fuch a degree, as volatilizes it. ~ | 

Mott fixed oils are fluid, and require a apace able dopeee of 
cold to congeal them ; others become folid by a very flight de- | 
gree of cold; and others again are almoft always folid: thefe 
Jaft are called vegetable butters, though very improperly. 

* Fixed oils are’ not emitted from the furface of vegetables, 
‘but are contained in the kernels, the pippins, and emulfive 
feeds. They are extracted by breaking the cellules by which — 
they are enclofed ; that is to fay, by pounding and preffure. 

Fixed oils expofed to air are changed, and become rancid ; 
their acid becomes developed, and they lofe their properties, 
at the fame time acquiring others, by which they more nearly 
refemble volatile oils. Water and alcohol, by wathing off this 
; difengaged acid, deprive them of their ftrong tafte, but never 
reftore their original ftate 2. 

Berthollet has difcovered, that fat oils thinly fpread on the 
furface of water, and expofed to the air, become thick, and 
refemble wax, It is now demonftrated, that this thickening 
arifes from the abforption of atmofpheric oxygen, becaufe all 
the fubftances which contain this principle, and which yield it 
to the fixed oils, as. feveral acids, and particularly the oxyge- 
nated muriatic acid with metallic oxyds, thicken the fixed oils, 
and reduce them to the flate of wax. 

By diftillation they afford an acid phlegm of a penetrating 
fmell, a light oil, a denfer oil, anda large quantity of hydro- 
gen gas mixed with carbonic acid. The quantity of refidual 
coal is not abundant. By rediftilling thefe, febacic acid, of 
which we fhall treat in the animal kingdom, and an oil which 
becomes lighter each time, are obtained. ‘This is known: by 
the name of philofophical oil ; the alchemifts prepared it by diftill- 
ing, for feveral fucceflive times, a fixed oil with which they had 
impregnated a brick... It is hot exactly known how far this 
decompofition may be carried, though it is faid that fixed oil 
may this way be reduced into the difengaged inflammable prin- 
tt water, acid, air, and earth > 

’ Water does not produce any ae in fat aie in the cold, 
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but it purifies them, by carrying off part of ‘their mucilage, 
which is likewife precipitated during their combuftion, and is 
the caufe of their property of fermenting and becoming ran- 
cid. It is well known, that water thrown on burning oils, 
caufes them to give a ftronger flame, inftead of extinguifhing 
them. This depends on the decompofition of the water, which 
affords oxygen to the oils, and allows much hydrogen gas to 
efcape. When the vapour of the flame of burning fat oil 1s 
colle&ted in a chimney, terminated by a’worm pipe, a large 
quantity of water is obtained; whence it follows, that this 
immediate principle of vegetables contains hydrogen. | 

Fixed oils do not combine with filiceous earth; with clay 
they form a foft patte ufed in chemiftry, by the name of fat 
lute. 

By particular procefies me combine with magnefia, hoes 
reduces them to a faponaceous flate. ~ 

Lime unites with oils, but not in a very evident manner 
when the fubftances are immediately applied to each other. 

Pure alkalis combine readily with fat oils, and produce a 

compound called /oap. 

To prepare this compound, Bp of olives, or of {weet al- 
monds, is triturated with a concentrated lixivium of foda, ren- 
dered cauftic by lime, and known by the name of /oap Jye. The 
raixture becomes thick in a few days, and is ‘converted into the 
foap ufed in medicine. The foap of commerce is made by 
- boiling the lixivium with rancid oil; it is then white. Green 
foap is made with the marc of olives and potath. - 

. Soap is foluble in pure water ; heat decompofes it, and dif- 
engages phlegm, oil, and ammoniac produced from the fixed al- 
kali and the oil; the coal contains much fixed alkali. This 
artificial bh tuatitine of ammoniac feems to prove, that fixed 
alkalis contain azot, which reaéts on the hydrogen of the oil. 

Lime water decompofes foap, according to the obfervation of 
Thouvenel ; an infoluble calcareous foap is then formed, which 
is depofited in grains. Acids poured on foap difengage the 
oil, but fomewhat altered. 

The ammoniac does not combine with fixed oils without dif. 
ficulty ; yet, by long trituration, the mixture becomes opake, 

and rather more qehiitienn = f 
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Fixed oils unite with acids, and form peculiar foaps, when 
the acid made ufe of is weak. Achard, Cornette, and Mac. 
quer, have made experiments refpecting thefe compounds. 
Achard added concentrated fulphuric acid, by fmall portions, 
to fixed oil. This mixture being continually triturated, be- 
comes at length converted into a brown mafs, foluble in water 
and alcohol. ‘he oil obtained from this foap by alkalis, as 
well as by diftillation, is always more or lefs concrete. Mac- 
quer advifes, in making this foap, to pour the acid on the oil ; 
but he obferves, that an acid foap made in this manner is 
{earcely foluble in water. The foap which is prepared by tri- 
turating ,;common alkaline foap with concentrated fulphuric 
acid, is more foluble. The concentrated fulphuric acid ren- 
ders fixed oils black, and caufes them to refemble bitumens. 
This phenomenon appears to arife from the reaction of the 
hydrogen of the oil on the oxygen of this acid. 

The fuming nitrous acid immediately changes fixed oils toa | 
black colour, and inflames fuch as are of a drying nature. 
’ Thofe which do not dry cannot be inflamed, but by a mixture 


. of this acid, and that of fulphur, as Rouelle the elder has 


_fhown in his Memoirs on the Inflammation of Oils, printed 
among thofe of the Academy for the year 1747. 

The muriatic and carbonic acids aét but weakly on fised 
oils; the former, however, in a concentrated ftate, combines 
with them to a certain degree, according to Cornette. The oxy- 
genated muriatic acid thickens them much, and appears, by 
the abforption of its oxygen, to convert them into a fubftance 
nearly refembling wax. , 

The aétion of the other acids on fixel aes is not known ; 
thefe oils do not appear to combine with neutral falts. Many 
of the latter, more efpecially the calcareous falts, decompofe 
alkaline foaps. In this decompofition, efpecially that effected 
by the fulphats of lime and magnefia, which are frequently 
contained in water, the fulphuric acid unites with the fixed 
alkali of the foap, and forms fulphat of foda; the lime or the 
magnefia combines with the oil, and forms a kind of foap 
{carcely at all folyble, which floats in whitifh curd-like mafles 
on the furface of the water. This is the caufe of the common 
appearance produced by hard waters, when attempts are made 
to ufe them with foap. 
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The aétion of Arges gas on fixed oils has 3 not nee been 
examined. . 

Fixed oils diffolve fulphur i in a a boiling heat, and rile folag 
tion is of a deep brownith | red colour, of a very fetid fmell, 
and gradually depofites fulphur in the cryftalline form. When 
this combination is diftilled, the, fulphur is volatilized, diffolv- 
ed in the difengaged hydrogen gas of the oil, and cannot be 


found again in the folid ftate, This experiment well deferves . 
to be carefully repeated. ee gas is likewife obtain- 


ed in this decompofition: © “ 


Fixed oils no not appear capable of -uniting with pure me= 
tallic fubftances, excepting copper and iron, on which they 


have a confiderable aétion. But they combine with metallic 


oxyds, and form’thick, concrete combinations, of a foapy ap- 
pearance, as may be obferved in the preparation of unguents 
and plafters. ‘Thefe preparations have not yet been chemical- 
ly examined ; it is only known, that certain metallic oxyds are 
reduced in the formation of plafters ; as for example, the oxyds 
of copper and lead, &c. In docimaftic operations, fixed oils 
are ufed to reduce metallic oxyds. Berthollet defcribes an ine 
genious and fimple procefs, for immediately combining a fixed 
oil with any metal lle oxyd, in the faponaceous form. It con- 


fifts in pouring a folution of feap into a metallic {olution sathe: 
acid of the latter ferzes the fixed alkali of the foap, and the 


metallic oxyd is precipitated in combination with the oil, to 
which it communicates its colour. In this manner.a beautiful 


green foap is formed with fulphat of copper, and a brown foap } 


with fulphat of iron; thefe compounds may perhaps be ufeful 
in painting. Scheele has difcovered, that by combining oil of 
{weet almonds, of olives, of rape, or of linfeed, with the oxyds 
of lead, and adding a fmall quantity of water to the mixture, 
a fubftance is feparated, which he calls the fweet principle. 
By evaporating the water, this principle is obtained, of the 
confiftence of fyrup; by a ftrong heat it takes fire; part is vo- 
latilized in the diftillation without burning ; the ne coal 
is very light. The fweet principle does not cryftallize, nor 
does it appear fufceptible of fermentation ; nitric acid diftilled 


four times from it produces oxalic acid. This principle aps 


pears to be a kind of mucilage. 


tas 2) . 
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Fixed oils diffolve bitumens, and, in particular, arhber, but 
they require the affiftance of heat.' Thefe combinations are a 

kind of fat varnilh, which does not become dry without diffi- 

culty. oh: | | 
Fat oils may be e diftiiguitied into three genera. 

The firft comprehends pure fat oils, which congeal by cold, 

thicken flowly, form foaps with acids, and do’not take fire by 
- the nitric acid, unlefs {ulphuric acid be likewife ufed. 
a. Such are oil of olives obtained from the pulp of that 
fruit, crufhed between two mill-ftones, and preffed in facks 
made of rufhes. The firft produ& is called virgin oil; that 
which is obtained from the marc, moiftened with water, is lefs 
“pure, and depofites'a fediment. The oil of unripe olives is the 
cleum' omphachine of the ancients. ‘Oil of olives freezes at ten 
degrees above zero, on Reaumur’s thermometer, and does not 
become rancid in lefs than about twelve years. 

2. Oil of fweet almonds extracted without heat, becomes 
quickly rancid; it does not freeze till its temperature is re- 
duced to fix degrees above o of Reaumur’s {cale. 

3+ Oil of rape obtained from the feeds of a kind of ities 
called colfa. 

4. Oil of ben, extraéted from the ben nut, from Egypt and 
Arabia; it is very acrid, inodorous, and freezes very eafily. 

The fecond genus comprehends drying oils, which foon be- 
come thick, do not congeal with cold, are inflamed by the 
nitric acid alone, and form a nih of refin with fulphuric 
acid, 

. Such are linfeed oil, obtained by eee wen linfeed 
Ini is ufed in oily varnithes, and in painting. 

2. Nut oil applied to the fame ufe. 

3. Oil of poppy feeds, which is not at all narcotic, as the 
Abbé Rozier has clearly fhowa. ! 

_ 4. Oil of hemp feed, which is very drying. 
‘In the third genus we comprehend concrete fat oils, or 


vegetable buiters, among which we may diftinguilh the fol- 
lowing. 


- 


1. Butter of cocoa, obtained faut the chocolate nut: four 
{pecies of cocoa are diftinguithed ; the large and {mall caracca, 
the berbice, and that of the Iflands. The butter is’ extracted 
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by ebullition in water, and is purified by melting with a gen. 
tle heat. 

2. The cocoa nut affords a butter of the fame kind. 

'3- The wax of vegetables is of the fame kind, excepting 
that it is more folid. It is extraéted from the ga/e in China, 
where it is made into yellow, green, or white candles, accord- 
ing to the mander in which the wax is extrated. The cate 
kins of birch and poplar afford a fmall quantity of this kind 
of wax. That of Louifiana is more abundant; Berthollet 
quickly bleaches it with the oxygenated muriatic acid. 

The ufe of fixed oils in the arts, and in medicine, is very 
extenfive. ‘They are medically prefcribed as relaxing, foften-. 
ing, and laxative remedies ; fome are even purgative, as the 
oil of Ricinus, or Palma Chrifti, which has been likewife dif- 
covered to poffefs the property of deftroying and evacuating 
the tenia, or folitary worm. ‘They enter into many medical 
compounds, fuch as balfams, unguents, plafters, &c.; they 
are often ufed as food, on account of the mucilage they con- 
tain. i? AL 
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a Sennesier remarks, that oils which are expofed to the contaé& of air, abforb 
this fubitance, become white, and lofe their fluidity, and in time become rancid 
and glaring. ‘Though thefe changes take place in the dark, yet they are greatly 
promoted by expefure to light. They take place alfo much fooner in oxygen 
gas, than in common atmofpherical air. An. de Chem. Tom, XI. p. 89. | 

b Oils which are imperfectly burned depofite a foot, to which we give the name 
of lamp-black. This fubftance feems to be merely the unchanged carbon of the . 
oil ; for when every part of the oil in combuftion is expofed to the action of the 
air, asin Argand’s lamp, no foot whatever is formed. The products in this cafe 
are merely water and carbonic acid gas. 100 pounds of olive oil, according to 
Lavoifier, confift of, — | 


: Lbs. O20 )0"" GTOR. Grains. 
f Carbon, 48 VAs % 68 
Hydrogen, DY} oO 5 4 


\ 


Mem. de le Acad. 1784. ; 4 ; , 
From the fixed oils becoming rancid by keeping, and from their affording an 


acid phlegm, as well as a fmall portion of carbonic acid, by diftillation, there is 


ww 
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reafon to believe they contain a portion of oxygen, which has been overlooked by 
Lawoifier in his Calculation. Putius. Creil’s Ann t785, B. I. p. 349-° 

c There is a memoir by Darcet, Lefevre and Pelletier, inferted in the r9th vo- 
lume of the Aznalles de Chemie, which contains much new, accurate, and interefting 
information refpecting the preparation of the different kinds of foap. This me- 
moir, which, from the nature of the fubject, does not eafily admit of abridgment, 
may be regarded as a complete treatife on the art of foap-making. 

Chaptal propofes to form a new kind of foap, by diffolving, with the affiftance 
ef heat, wool in a folution of potafh or foda. When thefe fubftances are employ~ 
ed by themfelyes, they are apt to injure the clothes, by dillolving a part of them, 
and by giving to them a difag reeable roughnels. 

The quantity of wool which alkali can diffolve, will depend on the ftrength of 
the ley, its degree of caufticity, and the degree of heat employed. | 2 pounds 3 
ounces 6 gros of caufti¢ alkali, at 12° of concentration, diffolved, in a boiling heat, 
Lo ounces'4 gros of wool. The foap, when cold, weighed 1 pound 4 ounces, 

The alkali to be ufed in this procefs is to be prepared i in the ufual maaner with 

vicklime. If the wool be not white, the foap will give a coloured tinge to the 
‘clothes which are wafhed with it. Wool foap feems to be beft fitted for ituffs 
which are coloured, or are to be dyed. ‘The animal odour which it gives to thefe 
ftuffs goes off in the air: 

Chaptal found, that this foap anfwered very well for cotton. It fecmed'to have 
the beft effe@s in rendering cotton fit for the reception ef colouring matter. He 
propofes to employ this foap in the domeftic purpofes of wathing linen and wool, 
Au. de Chem, Torn. XX. p. 27. 
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CHAPTER X. 


CONCERNING VOLATILE OILS. 


Voxatite or effential oils ‘differ from fixed oils, by the follow- 
ing charaters: Their {mell is ftrong and aromatic: Their 
volatility is fuch, that they rife with the heat of boiling water; 
and their tafte is very acrid. They are likewife much more 
combuttible than the fixed oils. Thefe oils exif in mott ftrong 
fmelling plants. They are either contained in the whole plant, 
as in the Bohemian angelica, or in the root only, as in ftar-wort, 
. the iris, the white dittany, and the kidney-wort, &c. or in the 
item, as in the woods of fandal, faffafras, pine, &c. or in the 


bark, asin cinnamon. In fome, the leaves only contain it, as” 
is obferved in balm, peppermint, wormwood, &c. in other ~ 


plants it is found in the calices of the flowers, as in the rofe, 


and lavender. The petals of camomile and orange. flower 


abound with it. In others again, it is contained in the fruits, 
as in cubebs, pepper, juniper berries, &c. Laftly, Many vege- 
tables contain this oil in their feeds, as nutmeg, anife, fennel, 
and moft umbelliferous: plants. Volatile oils differ from each 
other, 1. In the quantity, which greatly varies according to 
the ftate or age of the plant. 2. In confiftence: fome are very 
fluid, fuch as thofe of lavender, rue, &c. ; others congeal by 


cold, as the oils of annifeed or fennel 5 others again are always 


concrete, as thofe of rofes, parfley, kidney-wort, and ftar-wort. 
3- With refpe& to colour: fome are colourlefs, others yellow, 


as that of lavender ; others deep yellow, as that of cinnamon ; | 
others blue, as that of camomile; others fea-green, as that of» 


St. John’s-wort; or green, as that of parfley. 4. By’ their 
weight : fome float on water, as moft of the oils extra@ed from 
plants growing in temperate countries ; others, as thofe of faf- 


jafras and carraway feeds, and moft oils from hot countries, 


fink to the bottom. This property is not, however, conftant 
with refpeé to climates, the effential oils of nutmeg, pepper, 


and mace, being lighter than water. 5. With refpec to fmell 


and tafte: this aft property is often very different in the vola~ 
3 


we 
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tile vil from that of the plant. For example,’ peppet affords a 
mild oil, and the oil of wormwood is not bitter. 

-Efential oils are obtained, 1. By preflure, from the cedra, 
from bergamot, from lemons, oranges, &Xc. 3 this is termed 
effence. 2 By diftillation: For this purpofe, the plant is put 
into a copper alembic, together with water ; the water being 
made to boil, comes over together with the oil into the receiver, 
and is obtained feparate by decantation. ae 

_Volatile oils are adulterated either by the addition of fixed — 
oils, which may be known by the ftain fuch oils make on pa- 
per; or. by oil of turpentine, which may be diftinguithed by 
its ftrong {mell, that remains after the effential oil is evaporated; 
or by alcohol; then the water, by rendering the mixture, tur- 
bid, difcovers the nature of this alteration. _ 

Volatile oils lofe their fmell by a gentle heat; as they are 
very volatile, fire alone does not decompofe them. When heat~ 
ed in clofe veffels, a large quantity of hydrogen is difengaged. 
When heated with conta& of air, they quickly take fire, and 
emit a very thick fume, which becomes condenfed into a fine 
and light coaly matter: they leave very little fixed coal after 
their inflammation ; becaufe they are fo volatile, that the goaly . 
matter is formed in the part which is volatilized. 

By expofure to the air they become thick, and in procefs of 
time affume the character of refin. Needle-formed cryftals are 
depofited fimilar to thofe afforded by camphire when fublimed. 
Geoffroy the younger, obferved them in the effential oils of 
mother: wort, marjoram, and of turpentine. The fame chemift - 

_obferves, that their {mel]l is fimilar to that of camphor *. 

. They unite difficultly with lime and alkalis, with which they 

form imperfe& foaps, which we call /avonules, and are changed 

. by acids. The concentrated fulphuric acid,converts them into 

bitumens ; but if it be weak, it forms a kind of foap. The 

nitric acid caufes them to burit into flame ; the muriatic acid 

“renders them faponaceous; and the oxygenated muriatic acid 
thickens them. | 

They have no action on neutral falts. srigtie 

They combine very readily with fulphur, and form com- 

ann nnn 

* See the Memoirs of the Academy for the year 1727, Pp. 193+ 
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pounds, called baljams of fulpbur, in which the falphur is fo 

greatly divided that it can no longer be extra@ted, and is fepa- 

rated by heat, in the form of fulphurated hydrogen gas. 
Mucilages and fugar render them foluble in water. 

They are ufed as cordial, ftimulant, antifpafmodic, &c. ‘re. 

medies, Externally applied, they are powerfully antifeptic, 

and ftop the progrefs of caries in the bones. . chpiyat 


4 
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Proust feems to have been atnong the firft who examined accurately the cry+ 
{talline ramifications which fometimes form in effential oils. By evaporating 
thefe oils in the open air, at a temperature varying from —6° to --10 of Reau- 
mur, he obtained cryftals, which he conceived to be camphor. 4 


In every effential oil, according to Pronft, there are two fubRances which have. 


a tendency to combine with oxygen; one, the radical of a tefin, the other the 
radical of an acid. The refinous radical feems to have the ftrongeft affinity. 


The acid bafe operates only through a long period of time. Thefe oils cannot be - 


often expofed to the air, nor diftilled repeatedly, without exhibiting fome mark 
of acidity. Prouft attributes the converfion of thefe fubftancés into refins to the 
abforption of atmofpherical oxygen. An. de Chem. Tom. IV. p- 179. 


Margueron remarks, that fome of the volatile oils affume the concrete ftate in 


a temperature about 8° above the freezing point of water; while others, agai 

Yetain their fluidity far below that point. This chemift obferved carefully t 

phenomena which takes place, by expofing thefe oils in {mall Aalks to a tempera- 
ture of 11° below freezing. 1n the upper and internal part of the flafks, ramifi- 
cations were to be perceived, fimilar to thofe which are formed on the glafs panes 
of windows during an intenfe froft. The oil of Bergamotte, during its expofure 
to this cold, exhibited in its fubftance a quantity of {mall elliptic lathine; that 


of citrons had depofited fmall cryftals; the oil of oranges was the leaft fluid; and . 


that of canella alba was partly congealed. By expoling thefe oils for two hours 
to an artificial cold of —22°, fome of the corks were driven out of the flaiks by 
the formation and fudden expanifion of an elaftic fluid, and the upper part of the 
flaiks were at the fame time covered with numerous faline, cryftallized, dendri- 
tual ramifications. | he 
The inferior furface of the flaik, containing the volatile oil of peppermint, was 


covered with {mall needles, which were white, and melted readily between the ° 


fingers. Applied to the tongue, they produced the freth and penetrating tafte of 
the oil. Their folution in alcohol-became white by the addition of water. The 


oil in the flaf had acquired a kind of fluggith fluidity; its fmell was lefs lively, 


: 
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and its colour deeper than formerly. It was foluble in ‘alcohol, ahd had loft a | 
portion of its weight. . | ; 

Ramifications were formed in the upper part of the flafk, containing the oil of 
oranges. In uncorking the flafk, a portion of an elaftic fluid efcaped; and this 
oil exhibited the fame appearances with that of peppermint, except that it was 
more deeply coloured, and had loft its Huidity fo as to adhere to the flafk like oil 
of turpentine. Some particles were feparated from it by mixing it with water, 
which remained conftantly at the bottom of this fluid. Expofure to the artificial 
cold produced no other effect except giving rife to fome cryftalline: lamine, of an 
elliptic form. At 4° below zero it refumed its fluidity. 

Volatile oil of lemons loft its fluidity by expofure to cold, at the fame time | 
that an amber coloured liquor and feveral fmall cryftals were feparated from it. 
The colour and tafte of the oil had become lefs lively. ‘The amber coloured li- 
quor had an empyreumiatic fmell, a bitter and flightly acid tafte; it was mifcible 
with water, reddened tincture of turnfole, and did not precipitate lime water; 
’ ‘but it effervefced with carbonat of potafh. ‘This liquor was in the proportion of 
r-roth of the oil, The cryftals had no very regular fhape; they were infoluble 
in cold, but melted in warm water, and formed a pellicle on its furface during 
refrigeration. They melted by heat, and cryftallized again in the form of fmall 
‘needles by cooling; they did not burn in the flame of a candle. Diffolved in 
alcohol, they gave a red tinge to tincture of turnfole. 

The upper part of the flafk containing the volatile oil of turpentine, was cover~ 
ed with a flight efflorefcence 5 concretions of a white colour, and of a confiftence 
greater than that of the oil, adhered to the fides of the flafk. Thefe concretions 
_refumed their fluidity at 7° below freezing. The oil from which they were 
feparated did not appear to have undergone-any change. ! 

‘A {mall portion of the oil of lavender, was volatilized by expofure to cold, and 
formed a kind of congelation at the upper part of the flafk. The oil itfelf was 
deprived of fluidity, and had acquired a more intenfe colour. ; 

‘The volatile oil of canella loft its fluidity by expofure to the cold, and ex- 

hibited a kind of cryftallization. It refumed its fluidity at 4° below zero, with - 
out appearing to have undergone any change. — 
_ Margueron varied thefe experiments, by putting fome diftilled water into the 
- flafk containing the oils, and fubjected the mixtures to the temperature of 11° 
below freezing. During the moment the water paifed to the ftate of ice, feverat 
of the corks were forced out, and an aromatic principle difengaged. The flafk 
centaining the oil of peppermint was covered with a kind of cappillary vegeta- 
tion; the other oils exhibited nothing worthy of being remarked. The action of 
the cold on the oil of peppermint, had heightened the colour of the oil, and had 
weakened its fmell; the cryftalline needles feparated from it were of a white 
colour, filky and brittle. They had the fmell of peppermint applied to the 
tongue. They had a frefh and penetrating tafte. They did not take fire with 
the flame of a candle, bnt melted and affumed by cooling, tranfparency and a folid 
form. The folution of thefe cryftals in water, gave a red tinge to tincture of 
“turnfole. The tranfparency of the alcoholic folution was not difturbed by the 
addition of water. 

From thefé experiments, Margueron concludes, that cold difengages from vola- 
tile oils a part of their aroma, heightens their colours, renders them of a thicker 
confiftence, and feparates from them concretions fome of which appear to be of a 
faline nature. / 

A faline concretion was obtained from the volatile oil of fennel, which melted in 
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the flame of a candle without being inflamed.’ It was infoluble in nitric acid.’ aM 
diffolved in alcohol, aud the folution gave a red tinge to tin¢ture of turnfole. 
Oil of wormwood kept for feveral years; had depofited a yellowith fubitance, 

which had the {mell of the oil, and adhered to the fingers like turpentine. This 
fubftance inflamed in the candle, and left behind it a large carbonaceous refidue. 
Heated in a capfule it became fluid, and fome {mall needles were formed in-it by 
cooling. The water on which this oil had been kept, reddened tincture of 
turnfole. Biss 6 ; Pea 

Volatile oil of fage, depofited by long ftanding a whitith, lamellated, cryftalline 
concretion, which afforded fome {mall'needles by {pontaneous evaporation, . This 
concretion did not inflame in the candle; it acquired the confiftence of turpentine 
in nitric acid. i a hubs | 

Thefe concretions which were formed in volatile. oils, feemed to approach te 
the nature of refins, and to contain an acid falt fimilar in its properties to the 
Rowers of benzoin, dn. de Chem, Tom. XX. p- 174. : 

Deyenx and Wauquelin, had difcovered the properties of the benzoin acid, in 
the concretions depofited in the water of canella, fo early as the year.1792. 
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pins ean enh THE CAMPHORATE PRINCIPLE, 


* Carweuarcis is a white concrete doy thalfinle matter, of a ftrong 
{mell and tafte, which refembles volatile oils in fome of its pro= 
perties, and differs from them in ot thers. | 

From a number of obfervations, dete? confider camphor 
as an immediate principle of vegetables, exifting in all very 
odoriferous plants, that contain volatile oil. Jt has been ob« 
tained from the roots of zedoary, thyme, rofemary, fage, and 
other labiated plants, either by diftillation or decoction, as Car- 
theufer and Newman have obferved ; but this camphor is in 
{mall quantities, and always has the {mell of the plant from 
which it is obtained. This fingular fubstance feems to be com- 
bined with the volatile oils of vegetables, as we may conclude 
fvom the obfervation of Geoffr oy, mentioned in the foregoing 
chapter. M. Joffe, apothecary at Paris, fhowed mea true cam- 
phor obtained from the roots of ftar-wort. Lorry confidered 
camphor as a principle abounding in vegetables, and placed its 
aroma at the head of a clafs of very powerful fmells, whofe ef- 
feéts on the animal economy deferve the attention of chemifts 
and phyficians. Pronft has publifhed a differtation, in which 
he defcribes a procefs for obtaining a large quantity of camphor, 
from the oils of feveral aromatic plants which grow in Murcia. 

' The camphor ufed in medicine, is obtained from a {pecies 
wf laurel which grows in China, Japan, and in the iflands of 
Borneo, Sumatra, Ceylon, &e. ‘Vhe tree which produces it, 
fometimes contains fo large a quantity thatit need only be cleft, 
in order to obtain very pure tears of camphor, of contiderable 
lize. It is obtained’ by diftillation. The roots, or other parts 
of the tree, are put into an alembic with water, which is co- 
vered with a capital, containing ropes of rice ftraw. On the 
application of a fufficient heat, the camphor is fublimed in fmall | 
grayith grains, which are afterwards united into larger maffes. 
This crude camphor is impure; the Dutch purify it by fubli- 
mation, after previoufly adding an ounce of lime to pene pound 
~ of the camphor. ME 
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‘Camphor is much more volatile than effential oils, and fub- 
limes with the moft gentle heat ; it cryftallizes in hexago-~ 
nal laminz, attached to a middle ftem. By a fudden heat it 
melts before it rifes. It does not feem decompofable by this 
means ; yet if it be repeatedly diftilled, it affords a reddith, | 
and manifeftly acid phlegm, which feems to fhow that the whole 
might be decompofed by repeating the operation a fufficient 
number of times. The temperature of the air in fummer vo- 
latilizes it, fo that it is entirely diflipated. In a clofe veffel it 
fublimes in hexagonnal pyramids, or polygonal cryftals, which 
were obferved and defcribed in the year 1756, by Romicu. 
Its {mell is ftrong and infupportable to fome perfons; it takes 
fire readily, burns rapidly with much {moke, and leaves no 
carbonaceous refidue. ae: 

It does not diffolve in water), to sigan ny echiiehelies it. com- 
municates its fmell: it burns.on the furface of water. Ro- 
mieu has obferved, that {mall pieces of camphor, of the third 
or fourth part of a line in diameter, on the furface of a glafs of 
pure water, have a rotatory motion, and are diffolved in the 
fpace of half an hour. He fufpects that this motion is produ- 
ced by electricity, and obferves that it ceafes when the water 
is touched with a body that condutts electricity, fuch as an iron 
wire; and that on the contrary, it continues, though the wa- 
ter be touched with an infulating fubftance, fuch as glafs, re- 
fin, fulphur, &c. * ai ; 

_ Earths, the falino-terreftrial fubftances, and alkalis, have 
no ation on camphor. It muft, however, be obferved, that 
experiments have not yet been made with the cauttic alkalis. 

Concentrated acids diffolve camphor. Sulphuric acid, affitt- 
ed by heat, diffolves it, and becomes red. The nitric acid dif- 
folves it without any inteftine motion, and forms a yellow li- 
quid, which, becaufe it floats on the acid, has been called im- 
properly oi/ of camphor. Mr. Rofegarten has difcovered, as we 
have already obferved in Chapter VII. that the nitric acid, by 
diftilling it eight times fucceflively from camphor, converts it 
into a cryftallizable acid of a peculiar nature. | 

The muriatic acid, in the ftate of gas, diflolves camphor ; 
as do likewife the fulphureous and fluoric acid gafes. If water. 
be added to thefe folutions, they become turbid, and the came * 
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phor is feparated in flocks, which float on the firface of the li-’ 
quid, and does not appear to have fuflained any change in its 
properties. Alkalis, and alfo the falino-terreftrial fubftances, 
and metallic matters, likewife feparate camphor from acids. 

Neutral falts have no ation on camphor. The aétion of 
fulphar and bitumens on this fubftance is not known, though 
it is probable they would unite with it. 

Fixed oils, and volatile oils, diffolve camphor by the affitt- 
ance of heat. Thefe folutions, by cooling, gradually depofite 
eryftals in a vegetation fimilar to that which is formed in folu- 
tions of ammoniacal muriat ; namely, a middle flem, in which 
very fine horizontal threads are inferted.. This kind of fea- 
thers, examined by the magnifier, is very beautiful and regular, 
Romieu was the firft who obferved this beautiful cryftallization 
(Memoirs of the Academy for 1756, page 448). The folution of 
camphor in alcohol, which is ae better known and more ufed 
than the foregoing, prefented this obferver with a cryftallization 
fomewhat different, which he obtained by a peculiar procefs. 

-Camphor is one of the moft pewerful remedies the art of 
medicine poffeffes. It-diffipates inflammatory tumors in a fhort 
_ time, by external application. It is ufed as an antifpafmodic, 
and as an antifeptic remedy in contagious diforders, putrid fe- 
vers, and in general, in all diforders which are attended with 
nervous affections, or putridity. It,is not adminftered in 
France in larger dofes than a few grains; in Germany, and 
in England, it is given in the quantity of feveral drachms per 
day. It is of importance to be known, that camphor often mi- 
tigates heat and pain in the urinary paflages, as it were by en- 
chantment. It is given, triturated with yolk of eggs, fugar, 
- gums, or in the ftate of oil of camphor ; and is fomerimes uféd 
in the compofition of diet drinks. Surgeons ufe camphorated 
fpirit of wine, whofe compofition we thall hereafter defcribe, 
~ in external gangrenes, and often with good fuccefs. 
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a Camruorare principle. Some curious phenomena of thiskind are defcribed by 


Prevoft and Venturi, ix nremoirs to be feund in’ the a1ft volume of the anales 
de Chemie, 
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CHAPTER XII. 


/ CONCERNING THE AROMA, OR SPIRITUS RECTOR. 


Borruaave gave the name of Weve itus rector to the principle i if 
which the {mell of plants refides. The properties of this fin- 
gular fubftance, fo interefting on account of its effeéts on the 
animal economy, are yet but little known. Inttead of fpiritus 
rector, we {fubftitute the word aroma, from which the word 
aromatic, already fo-well known in our language, is derived. 

The aromatous principle appears to be exceedingly volatile, 
fugacious, and attenuating. It is continually difengaged from | 
plants, and forms an odoriferous atmofphere around them, to a 
greater or lefs diftance. All plants differ from each other in 
the quantity, efficacy, and nature of this principle, Some con-' 
tain it in great abundance, and) are only in part deprived of 
it by drying, fo that in thefe it appears to poflefs a certain de- 
gree of fixity. Such, in general, are the odoriferous woods, 
and all the dry and ligneous parts of ftrong-{melling vege-~ 
tables. In others, this principle is fo volatile and tranfient, 
that though they have much fmell, the aroma can fcarcely De 
retained, even with the greateft difficulty. Of this kind are 
the tuberofe, jeflamine, helictrope, refeda, &c. Laftly, There 
are plants, which have a fmell fcarcely fenfible ; thefe are 
called inodorous, and their aroma has been Taney by the. 
appellation herbaceous. - 

The fligheft heat is fubrerene to difengage the aroma of © 
plants. ‘To obtain this principle, the plant muft be diftilled in 
a water-bath, and the vapours received in a head, which: being 
Kept cool, may condenfe them, and caufe them to pafs into the 
receiver in a liquid form. “This produ is a limped water, 
charged. with the principle of {mell, and is called the effential, 
or diflilled water of the plant. This liquor muft be confidered 
as a folution of the odorous principle in water. ‘The odorous 
principle i is more volatile than the fluid which holds it in folu- 
_ tion.- Heat drives off the aroma and the liquid becomes, of 
courfe, deprived of its peculiar fmell; expofure to air pro- 
duces the fame effect, very light mucilaginous flocks being de- - 
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pofited, and the {mell of the fluid bein ne qhanged to that 5 moul- 
dinefs. ) 

The principle of fmell unites with the oily juices, and even 
feems to be one of the component parts of effential oils ; for, 
1. They always abound with it. 2. Plants which have a per- 
manent fmell, conftantly afford more effential oil than thofe 
whofe principle of fmell is very. volatile, and which often 
afford no effential oil, as is the cafe with liliaceous plants. Yo 
retain the aroma of thefe lait, as the lily, the jeflamine, the 
tuberofe, it*is neceflary to combine them with fixed oil. Thefe 
flowers are placed in a cucurbit of tin, together with cotton 
foaked i in the oil of ben: the flowers and the cotton are dif- 
pofed ftratum fuper ftratum ; and the cucurbit being clofed, a 
gentle heat is applied. The aroma is difengaged, and combin- 
ing with the oil, becomes durably fixed. 3. Plants which have 
no {mell, do not afford the {malleft quantity of volatile oil. 
4. Vegetables, whofe aroma has been extraéted by diftillation 
_in the water-bath, no longer afford effential oil, or at leaft they 
do not, unlefs the diflillation has been fo managed, that they 
ftill retain part of their {mell; in this cafe, they may afford a 
very {mall quantity. 5. A volatile oil, which has loft its {mell, 
' refumes it very readily, with all its properties, when re-diitil- 
led from a freih plant, of ‘agr fame kind as that from which it 
was originally extracted. 

The aétion of faline fubftances on the aroma has not ‘yet 
been examined. Berthollet has found, that the oxygenated 
muriatic acid often deftroys the {mell of vegetables, and con- 
‘fequently alters their aroma. It has of late been ufed to 
afcertain the ftrength or intenfity of the aroma, of feveral fub- 
{tances employed as perfumes. 

The nature of this principle is not identical, but it feems to 
differ, according to the genera of the plants from which it is 
obtained. . Macquer is of the fame opinion with Boerhaave, 
that itis in general compofed of an inflammable and a faline 
fubftance ; but he obferves, that it fometimes participates. ‘mote 
of the faline nature, and in other plants is more oily. The 
aroma of cruciferous plants appeared to him to be faline; and 
he gives it the character of being penetrating, without affec- 
‘ing. the 1 nerves. That which, on the contrary, is infipid or 
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iron, without a keen and penetrating {mell, and affects the 
nerves in fuch a manner, as either to produce or mitigate 
thofe fymptoms which depend on their irritation, as is the cafe 
_with aromatic and narcotic plants, participate more of the na- 
ture of oils, according to that celebrated chemift. Several 
facts may be brought in fupport of this aflertion, The fraxi- 
nella emits an odour that forms an inflammable atmofphere 
around the plant, which immediately takes fire on the approach 
of an ignited fubftance ; the vapour then burns from the bot- 
tom to the top of the ftem which fupports the flowers. ‘The 
aroma of fraxinella appears, therefore, to be of an oily nature. 
_ Venel, a chemift at Montpellier, and difciple of Rouelle, ob- 
tained an acid /piritus rector from favoury (marum) by a gentle 
heat ; and Roux, profeflor of chemiftry in the fchools of medi- 
cine, who examined this produé, difcovered, that it does not 
redden blue vegetable colours, but that it faturates alkalis. 
Chemifts are not agreed concerning the nature of the aroma 
of cruciferous plants. Some think that it is acid, and others 
imagine it to be alkaline. From the experiments of Deyeux 
and Baumé, it appears, that fulphur is found combined with 
the odorous principle of antifcorbutic plants ; and that this 
combuttible fubftance, in the ftate of an elaftic fluid, conftitutes 
the aroma of cruciferous plants. | 

Two important confiderations remain to be offered concern- 
ing the aroma. The firft is, that this principle, according to 
the very probable conjeGture of Macquer, is probably a gas of | 
a peculiar nature. Its invifibility and volatility,” the manner 
in which it is expanded and difperfed in the atmofphere, to- 
gether with certain experiments made by Dr. Ingenhoufz on 
the noxious gas afforded by flowers, render this opinion very 
probable. It only remains, therefore, to make the proper ex- 
perimental i inquiries on this fubje@, which it muft be confeffed - 
require | the greateft care and accuracy, but at the fame time 
promife to reward the inquirer with difcoveries of the moft 
important kind. Boyle has already opened an immentfe field, 
and his labours have been continued with the greateft fuccefs 
py Lorry. This philofopher has attended to the alterations 
which arife from the mixture of odours, and the changes they 
undergo by fermentation, or the aétion of fire, of air, or of 
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different menftrua. We cannot, without departing too far 
from our original plan, enter into any detail of his experi- 
ments, and fhall therefore only exhibit his primitive divifion 
of odours. Lorry divides thefe bodies into five claffes, t 
which all other odours may be referred; namely, LadeaHed od, 
etherial, poifonous or narcotic, acid, and alkaline. ‘This phy- 
fician, explaining the bafis of his divifion, eftablifhed on the 
effets of odours on the fenfe of fmelling, -and the nerves in 
general, affirms, that he does not propofe to inquire into their 
chemical nature ; but it is moft probable, as he himfelf thinks, 
that the chemical properties of each clafs refemble each other, 
as well as'thofe properties they exhibit in relation to the anie 
mal economy. 

The fecond ee ider ation: with which we fhall terminate our 
hiftory of the principle of fmell, is, that though the plants 
called inodorous are confidered as not poflefling it, it is never- | 
thelefs well afcertained, that by the loweft heat of a water- 
bath, thefe alfo afford a fluid, whofe {mell, though feeble, is 
fufficient to difcover the plant from which it was diftilled. [I 
can aflert, from many experiments, that plants, reckoned moft 
inodorous, fuch as cicory, plantain, borage &c, afford, by the 
' water-bath, a diftilled water, which emits their proper odour, 
in fuch a manner as to diftinguifh them perfeétly from each 
other. Thefe waters are quickly decompofed, lofing their faint 
charatteriftic fmells, and becoming changed by fermentation, 
which difcovers acid or alkaline charaéters, according to the 
nature of the fubiftance. 

The art of the perfumer confifts in extraGing the odorous 
prineiples of vegetables, and in preferving or fixing them in 
different fubftances. Moft of the prEekeae of this art are en- 
tirely chemical. | 

Diftilled waters are much ufed in the art of medicine ; they 
poflefs different virtues, according to’ their refpedtive nature. 
Thofe only are ufed which are diftilled by a naked fire, with 
the addition of water, as is done in the extraction of volatile 
oils. We may obferve, that this manipulation is advifable 
in making aromatic eflential waters, but is defective with re- 
{pect to fuch plants as are commonly called incdorous. We 
are of opinion, that.it is ABET B TAD y neceflary to diflil them 
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with the water-bath ; and as this precaution is not’ ufually 
taken, they have commonly an empyreumatic fmell, inftead of | 
that of the plant. Ifthe vittue of thefe waters refide only in 
their aroma, feeble as it may be, it is certain, that the ufual 
method of preparing them biter i them of all the deo 
they ought tohave. _ | 
We mutt likewife add, that the diftilled waters of mae 
prepared in pharmacy, are not the pure aroma) or {piritus 
rector, in the fenfe Boerhaave ufes the word, but that the 
aroma is diluted with a large Sais. of water, which comes 
over in the diftillation *. | | 
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NOTES ON CHAPTER XII. 


AROMA> 


y Founca Yy in a memoir inferted in the 26th volume of the Aznalles de Chemie, 
afferts, that every vegetable matter, whether’ of an extractive, mucilaginous, or. 
oily nature, may be confidered as odorous matter, and that there is no immediate 
principle feparate from the other principles of, vegetables which can be properly 
called fpiritus reétor, or aroma. Among the immediate principles of vegetables, 
thofe which are the moft volatile, the moft foluble in air, the moft expanfible, 
the moft difpofed to affume and to retain the gazeous form, are in reality the 
moft odorous. Vhefe fubftances are often odorous to fuch a degree that they may 
be confidered as forming the fpiritus rector, or aroma of the plants to which they 
‘refpectively belong. Fourcroy Signe ost the odours of vegetables 1 into the fol- 
lowing kinds: ; 

1. Extraétive or mucous odoursmThey are nolstaineeed by diftillation without any 
addition of water from the plants ufually called irodorows, they are weak, herba- 
ceous, and of fhort duration, ‘The veater which holds this extra& or odorous 
mucilage in folution, becomes muddy, full of mucous flakes, and exhales at the 
end of fome time, the fmell of mould. Of this kind are the effential waters of 
horage, lettice, plantain, &c, “ 

a. Oily fugacious edours.—'They are infoluble in water, and do not pafs over in 
diftillation. Oxygen deftroys them very quickly, they are obtained only by means 
of the fixed oils which cover the plants in which they ate contained. Whena 
little oxygenated, they become foluble in alcoliol, but this folution expofed to the 
. air, foon lofes its aroma by being oxygenated. Of this kind are the tuberofe, jef- 
famine, narcifius, Jona ays funflower, mignonette, &c. 

3. Oily volatile, aromatic odours, properly fo called.—-They are the ee its 
of all: They diffolve readily in cold, but more copionfly im warm water; they . 
are in part precipitated by cooling, and render the water milky, They are more ~ 
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foluble in alcohol which takes them from water. The fpirituous folution is di- 
fturbed by the addition of only a very fmall quantity of water. of this kind are 
the oils obtained from the /abiated plants, 

4. Aromatic acid odours.—In addition to the chara€ters of the preceding clafs, they 
redden the blue vegetable colours, and often depofite needles of benzoic acid. 
When deprived of this acid, they refemble thofe of the third clafs; fome of them 
feem to contain other acids befides the benzoic. Of this kind are benzoin, ftorax, 
balfam of Peru, balfam of ‘T olu, vanil, canella, &c. 

5. Hydro-fulpbureous odours —They precipitate metallic folutions of a brown or 
black colour; they are fetid, blacken filver, and depojite fulphur in the. air, pe 
this kind are thofe of cabbage, raddifhes, cochlearia, crefles, &c. 
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CHAPTER XII. 


OF INFLAMMABLE RESINOUS JUICES IN GENERAL, AND OF 
. “ BALSAMS IN. PARTICULAR. 

Tate name of refins is given to dry, inflammable Subiardeses 
not mifcible with water, foluble in oils and alcohol, and which 
flow in a liquid ftate from the trees that produce them. — Thefe 
fubftances are oils, become concrete by being dried in the air. 
The difference between balfams and refins is not well fettled. 
Some give the name of balfam to fluid inflammable fubftances, 
though there are likewife dry balfams. Others call the moft 

odorous inflammable fubftances by this name. Bucquet has” 
thrown confiderable light on this fubjeét, by confining the name 
of balfams to fuch combuftible matters as communicate a {weet 
tafte to water, and more efpecially contain an odorant and con- 
erete acid falt, which may be obtained by fublimation or de- 


coétion in water. 
The principal fpecies of balfams may be reduced to the REE 


following : 

1. Benzoin; this is diftinguifhed into two fpecies, the ben- 
zoin amygdaloides, formed of white tears, refembling almonds, 
united by a brown matter. Common benzoin is brown, and 
without tears; it emits a very agreeable {mell, when fufed or 
touched with a hot needle. The tree which affords it is not 
known. Linneus, the fon, calls it terminalia benzoin, Mur- 
ray obferves, that the wood and bark of this tree give out the 
odour of benzoin, whilft burning ; according to this author, it 
ig very doubtful from what tree this balfam is derived. The. 
benzoin comes from the kingdom of Siam, and the ifland of 
Sumatra. It affords very little volatile oil on account. of its 
folidity. Boiling water extracts an acid falt, in the form of 
needles, of a flrong {mell, which eryftallizes by cooling. It 
is likewife obtained by fublimation, and is then called flowers 
of benzoin. ‘This operation is made in two glazed earthen 
pots, placed one above the other, and clofed at the place of 
jundtion with paper. The mate mien muft be performed with 
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a gentle heat, otherwife the falt will be’ brown. The paper 
cone, formerly ufed, as ‘a fubliming chimney, inftead of the 
upper pot, caufes the lofs of a great, part of the concrete acid. 
We have explained the properties of - this acid in one of the 
preceding chapters. . 

Benzoin, diftilled in a retort, Peas a very acid phlegm, a 
concrete and brown falt of ‘the fame nature, with a brown @nd 
thick oil. The refidnal coal contains fixed alkali. | 

Benzoin diffolves in .alcohol.;, and its tincture, precipitated 
by water, affords the lac virginale. The. {alt of benzoin, or 
benzoic acid, is ufed as a good incifive remedy in pituitous 
diforders of the lungs and veins. Its oil is difcuffive, and is 
externally applied in paralytic diforder s, &e. | 

2, Balfam of Tolu,; Peru, or Carthagena. It is imported 


either in cocoa nut fhells, or in yellowifh tears, or in a fluid 


ftate. It flows from the Toluifera, placed by Linnzus in the 
decandria monogynia. It may be extracted from the fhells, by 


fteeping them in boiling water, which renders it fluid. It 


comes from South America, in the track between Carthagena 
and Hombre de Dios, called by the iflanders Tolu, and by the 


_ Spaniards Honduras. By analyfing, it affords the fame pro- 


duéts as benzoin, and more particularly the. concrete acid. It 
is made into a fyrup, and is ufed in diforders of the lungs. 
Some naturalifts diftinguifh balfam of Peru from that of Tolu. 

The acid of thefe two balfams does effentially differ from 


benzoic acid. 


3. Storax calamita is in tears, either red. and clean, or 
brown and un&tuous. Its f{mell is very ftrong. It flows from. 
the oriental liquid amber, a plant very little known. Duha- 
mel obferved a juice of a fimilar odour flow from the aliboufier. 


Newman analyzed the ftorax calamita, and obtained a very 


{mall quantity of effential oil, a concrete acid falt, and a thick 


oil. ‘This balfam is applied to the fame ufes as benzoin, and 
is more particularly confumed by perfumers. It was formerly 
imported enclofed in reeds, or canes; we now receive it in the 
form of loaves, or irregular mafles, of a reddifh brown co- 


lour, mixed with fome tears of ali ghter colour, and of a very 


agreeable {mell 4, 
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a Bouirron Lace ANGE, who has analyzed this fubftance, fays, that it is aipiol, 
entirely volatile in the fire, and emits an odour fimilar to that of benzoic acid. 

Heated in 4 pneumato-chemical apparatus, it affords, 1, An acid phlegm’ having 
the agreeable odour of benzoic acid. ; - . 

2. A white, light, acrid, and penetrating oil, 

. A more deeply coloured, concrete, flightly acid oil. 

. A faline fubftance fublimed into the neck of the retort. 

. A mixture of carbonic acid and carbonated hydrogen gafes. 
. A very light charcoal. - 

If ftlorax be expofed to atmofpheric air, a pellicle is foon formed on its fur- 
face which gradually acquires a folid confiftence. The ftorax becomes granular, 
very bitter and lefs odorous. It appears to abforb oxygen from the atmofphere, — 
which converts it more completely into the ftate of a refin. Thefe changes take 
place more fpeedily, if oxygen gas be employed inftead of atmofpherical air. 

61,15 gramms of ftorax macerated for half an hour in 422,28 gramms of diftil- 
led water, loft about 1 grimm and a half of its weight. The water had become 
odorous and acid; by evaporation to drynefs, it afforded a white filky light fub- 
ftahce which weighed a gramm and a half, reddened blue vegetable colours, was 
volatilized entirely by placing it on burning coals, was foluble in alcohol, and 
feemed to agree in its properties with the benzoic acid. 

30,6 gramms of quicklime poured into 489,14 gramms of diflilled water, were 
‘added to 122,28 gramms of liquid ftorax, and expofed to a gentle heat in an 
earthen veffel. This mixture was ftirred carefully and allowed to beil for a quar- 
ter of an hour. When the ftorax was preperly melted, it was taken from the 
fire and left a moment to depofite ; the liquor was then decanted or filtered. 

One half of the former quantity of water was added to the ftorax, and the 
operation repeated as before. The two liquors being united, were evaporated to 
one third of their volume and left to cool; muriatic acid was then added to it till 
no more precipitate appeared, or rather till the liquor contained an excefs of 
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acid. 

The acid which had been precipitated was placed on a filtre tod wathed feve- 
ral times with cold diftilled water. « Very beautiful cryftals may be obtained by 
diffolving it in water and evaporating the folution flowly. From the 122, 2,28 
gramms of ftorax, 7:64 gramms of benzoic acid were obtained. 

Alkalis and the mineral acids produce a very marked action on ftorax. The 
alkalis unite with the benzoic acid and form benzoats, while the acids diffolye the 
lime that is found in it and give to it a red colour. 

30,6 gramms of ftorax were digefted for 24 hours in 122, 28 gramms of aicéhol, 
‘at the temperature of ro° of Reaumur; when filtered, the liquor had acquited 
an amber colour, with an aromatic flavour and a pungent tafte; with tin@ure of - 
turnfole it Aifcoweree evident marks of acidity, There remained 11,46 gramms 
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of a refidue. By diftilling the folution to drynefs, a red brown tranfparent fub- 
ftance was obtained, which had a {weet {mell fimilar to that of henzoin; it weigh- 
ed Iog gramms. : 

Water precipitates this fubftance from its folution in alcohol. If the precipi. 
- tate be left expofed to cr emit air, it becomes firft brown, and afterwards of 
a deep red colour. 

The refidue burns on lighted coals, and emits a flightly aromatic pace A 
white earthy fubftance is left behind. Water has no adtion on this matter; al- 
kalis give it a deep colour; the fulphuric, nitric, and muriatic acids diffolve the 
earthy matter; ammoniac forms in it a precipitate which has all the characters of 
‘magnefia. Oxalic acid shows in it the pretence of lime. Ann. de Chem Tom, ~ 
XXXVI. p, 203. 
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CHAPTER XIV. 
CONCERNING RESINS. 


Resivs differ from balfams in their fmell, which is lefs agrees 
able, and efpecially in their contaiming no concrete acid falt ; : 
the principal f{pecies are the following : 

1. Balfam of Mecca, of Judea, of Egypt, of Grand Cairo. 
It is liquid, white, bitter, and of a very {trong {mell, refem- 
bling that of lemons. It flows from a tree called amyris opobal- 
_ famum, placed by Linneus in the odtandria monogynia, and 
difcovered in Arabia Felix by Mr. Forfkahl. This liquid re- 
fin affords much effential oil, by diftillation; it is incorporated 
with fugar, yolk of eggs, &c. and ufed as a vulnerary. © 

2. The balfam of copahu, of a brown or yellow colour, 
which flows from’ the tree called copaiba, or copai ifera, of Lin- 
neeus, and placed by that botanift in the decandria monogynia. 
The common fort, as well as that of the balfam of Tolu, is a 
mixture of the true balfam of copahu and turpentine, accord- 
ing to Cartheufer. It.is ufed in ulcers of the lungs and blad- 
der, like the foregoing. | 

3- Chio turpentine is afforded by due’ tiepettine tree, which 
bears piftachio nuts. It is of a white, or blueith yellow co- 
Jour. By the water-bath, it affords a very fluid effential oil ; 
but the oil obtained by a naked fire is lefs fluid. The turpen- 
tine, after this procefs, is yellower ; if the diftillation be made 
with water, it is white and filky, and is called boiled turpens | 
tine. This is rarely met with, and is now no longer ufed." 

4- Venice turpentine is commonly ufed in medicine, either | 
in its natural ftate, or combined with fixed alkali. This com- _ 
bination i is called Starkey’s foap, we give it the name of /z- 
vonule, The difpenfatory of Paris direéts four ounces of vola- 
tile oil of turpentine to be poured on half a pound of nitre, 
fixed by tartar, before it is become cold. The mixture is to 


be agitated with a fpatula of ivory, and the veflel kept cover- 


ed with a paper, more oil being from time to time added, till 
the whole forms a white mafs. As this procefs requires feve- _ 
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ral months time to complete it, chemifts have endeavoured to 
- difcover more expeditious methods of performing it. 'Rouelle, 
by triturating the alkali, drop by drop with the foap, and add- 
ing a {mall quantity of water towards the end, prepared a con- 
fiderable mafs of this foap in the {pace of three hours. Baumé 
direéts one part of alkali of tartar, heated till it fufes, to be 
_. ground on a levigating ftone, three or four times its weight of 
- effential oil of turpentine being gradually added. When the 
mixture has acquired the confiftence of a foft opiate, he ex- 
pofes it in a moift place, in a glafs veflel covered with paper. 
In fifteen days, the deliquefcent alkali forms a ftratum of h- 
quor at the bottom of a veflel, the foap is in the middle, and 
a portion of the oil, of a red colour, floats above. Baume 
thinks, that the alkali unites only with that portion of the oil 
which is in the refinous ftate. Le Gendre carries this notion 
farther, and propofes to faturate a cold folution of fixed alkali 
with oil of turpentine become thick, or turpentine itfelf.. This 
foap, or favonule, has a certain degree of folidity, which gra- 
dually becomes more confiderable ; it affords cryftals, which 
have been confidered as a combination of the acid of the oil 
with the vegetable fixed alkali; but which, according to the 
academicians of Dijon, confift of the potath, faturated with 
the carbonic acid and cryftallized. As this foap is very difh- 
cult to make, and fubjest to change, Macquer thinks, that 
when an union of the properties of volatile oils with thofe of 
foap, is defired, it is more advifable to incorporate with the 
white medicinal foap, a few drops of that volatile oil, whofe 
qualities may anfwer the intended purpofe. Ammoniac, tri- 
turated with turpentine, forms a faponaceous folid compound, 
foluble in water, to which it gives a milky appearance. 
| 4. The refin of fir is called Strafburg turpentine: it is col- 
lected by piercing the veficules of the bark of fir trees, which : 
grow plentifully in the mountains of Switzerland. | 
6. Pitch is the juice of a kind of fir, called abies picea; it is 
extratted by incifions made in the bark of the tree. It is melt. 
ed by a gentle fire, and ftrained through facks; after which it 
_ is received in barrels, ‘Burgundy pitch is white, but the mix- 
_ turg of coaly matter gives the black colour. When pitch is 
long kept in fufion with vineE*, it dries, becomes brown, and 
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forms colophony. The dregs of pitch are burned in a fire-place 
whofe chimney leads into a {mall chamber, terminated by a 
- cone made of cloth: in this laft, the fmoke x scone and 
forms the fine foot, called lamp-black. ? 

4. Galipot, or refin of the pine, which affords the foft pine 
apples. Holes are bored in the lower part of this tree, through 
which the refin flows into troughs. Other incifions are made 
higher up, when the former afford no-more. When emitted 
in ie fluid ftate, it is called galipot; the portion which dries on 
the tree, in yellowifh maffes, is called barras. Thefe juices are 
melted, and when thickened by heat, are filtered through flraw 
mats, and poured into moulds in fand. They then form maffes, 
called arcangon, or bray-/ec. If water be added, the matter be- 
comes white, and forms refin, or pitch refin. Galipot. is di- 
ftilled in the large way in the provinces of France, and affords . 
an oil, called Auile-de-raze, ‘or caulking pitch. The tar, which 
is the empyreumatic oil of this fubftance, is prepared with the - 


. branches and roots of the pine. The wood of this tree is laid © 


in heaps, covered with turf, and fet on fire. The oil, difen- 
gaged by heat, not being capable of efcaping through the turf, 
is precipitated into a {hallow tub, by means of a ehapee! si and 
is colleéted for fale by the name of far. ba ; 
8. Tacamahaca, refin ‘elemi, refin- anime, are nah, little 
ufed: the tree that affords the firftis not known. »The gum 
elemi is obtained from a fpecies of amyris; the oriental gum 
anime, or copal, whofe origin is unknown, and the occidental 
gum. anime, or courbaril, which flows from the Aymmenea, a tree 
growing in South America, are ufed to make varnifhes.  __ 
g» Mattie is in. white farinaceous tears, ‘of a weak fmell ; 3 it 


flows from the turpentine tree, and the maftic tree. Itisufed | 


as an aftringent and aromatic, and enters into the compofition ‘a 
of drying varnilhes. # fi vat | 
to. Gum fandarac is in white tears, more lsnienies ia 
maftic. It is obtained from the juniper, between the bark and 
the wood. It is likewife called varnith, becaufe it is much ufed 
in thefe preparations. It is ufed to prevent the finking of ink 
into paper, whofe external cating of fize has been {craped off - 
in making erafures. sunt ‘he ges i 
x1. The refin of guaicum, A ctl is -greenilh, is ufed as@ 
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remedy for the gout. Itis obtained from th¢ guaicum tree, 
by incifion. Many phyficians confider it as a gum refin. 

‘12. The labdanum, or refin of a {pecies of ciftus in Candia, 
is blackifh. The country people colle& it by means of a {taff, 
at the end of which are faftened many leather thongs, which 
they gently ftrike on the trees. hey form it into cylindrical 
pieces, which are called /abdanum in tortis. It is greatly adul- 
terated by the addition of black fand, and is ufed as an aftrin- 
gent. 

13. Dragon’s blood is a.red juice, obtained from the dracena 
draco, and feveral other trees of the fame kind. It comes to 
us in flat or round pieces, or in {mall balls, wrapped up in 
leaves. It is ufed 1 in medicine as an aftringent. 


pete “ 8 
CHAPTER XV. 
GUM RESINS. 


Gun refins are juices mixed with refin, and an extrattive 
+ Matter, which has been taken for a gummy fubftance. They 
never flow naturally from plants, but are extraéted by incis 
fien, in the form of emulfive white, yellow, or red fluids, 
which dry more or lefs quickly. Water, alcohol, wine, or 
vinegar, diffolve them only in part. They differ in the pro- 
portion of refin and extraét, and their analyfis affords various 
refults: the fpecies moft neceflary to be known are the fol« 
lowing: . 

is Olibanum confifts of sciioce sesidbacriais tears, of a very 
difagreeable {mell. The tree which affords it is not known. 
By diftillation, a {mall quantity of volatile oil, together with 
an acid {pirit, are obtained, and the coaly refidue, arifing from 
the extractive part, is very confiderable. It is ufed in medi- 
cine for fumigations. 

2. Galbanum is a fat quice, of a brown -yellove colour, aft 
naufeous fmell. In Syria, Arabia, and at the Cape of Good 
Hope, it flows from incifions made in a ferulaceous plant, nam- 
ed bubon galbanum by Linneus. Diftilled with a naked fire, ic 
affords a blue eflential oil, which afterwards becomes red ; and 
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alfo an acid {pirit, with a ponderous empyreumatic oil. It is 2 
very good difcuflive remedy, and is powerfally antifpafmodic: 

_3. Scammony is of a blackith grey colour, a {trong and dif- 
agreeable {mell, a bitter and very acrid tafte. The Aleppo 
- feammony is diftinguifhed by its greater purity from that of 
Smyrna, which is ponderous, black, and mixed with foreign 
fubftances. It is extra&ed from the convolvulus fcammoma of 
Linneus. The root of this plant, cut in pieces and ‘prefled, 
affords a white juice, which is black when dried. The diffe- 


rent fpecimens of fcammony contain various proportions of ex- — 


traét and refin, and its medical effects differ accordingly. It is 
preferibed as a purge, in the dofe of from 4 to 12 grains. 
Mixed with a fweet extraét, fuch as.that of liquorice, it forms 
the common diagredium ; the juice of quinces is likewife+ufed 


for this purpofe. The common mode of adminiftering it is af- 


ter previous trituration with fugar and {weet almonds. 
4. Gum gutte is yellow, reddilh, without fmell, and of a 
very acrid and corrofive tafte. It comes from Siam, China, 


and the Ifland of Ceylon. It is extracted from a large tree, not. 


much known, called by the natives coddam pulli. It contains 
much refin, which renders it ftrongly purgative, in a dofe of 
from 4 to 6 grains. It ought not to be internally ufed, but 
with the greateft caution. 

s. Euphorbium is in yellow tears, which have the appear- 
ance of being worm-eaten ; it has no fmell. It flows from in- 


cifions made in the euphorbium, which grows in Ethiopia, Ly- 
bia, and Mauritania. It contains a very acrid refin, and is fo 


. ftrongly purgative, that it is reckoned among poifons. It is 
not ufed, unlefs externally, in caries. * | a 


6. Affafcetida is fometimes in yellowifh tears, but moft com. 


monly in loaves, formed of a number of pieces, agglutinated 
together. It has a very fetid {mell of garlic, with a bitter and 
naufeous tafte. | It is extracted from the root of a {pecies of fe- 
rula, which grows in the province of Chorafon in Perfia, and 
is called affafutida by Linnzus. The root of this plant is flelhy 
and fucculent. By expreflion, it affords a white juice, of an 
abominable {mell, which the Indians ufe as feafoning for food, 
under the name of food of the gods. It is internally ufed as a 
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powerful antifpafmodic, and is applied externally as a difcu- 
tient remedy. : | : 

7+ Aloes is a juice of a deep red or brown colour, and very bit. 
ter. Itis diftinguifhed into three {pecies : fuccotrine aloes, hepa- 
tic aloes, and caballine aloes: thefe differ only in their refpective 
degrees of purity, the firft being the bef. A. De Juffieu faw 
the preparation of the different kinds of aloes at Morviedro, in 
Spain, from the leaf of the common aloe plant. Deep inci- 
fions are made, from which the juice flows; this is decanted 
from its fecula, and thickened by the fun’s heat, in which ftate 
_ it is packed in leather bags, under the denomination of fucco- 
trine aloes. The juice obtained by preflure from the leaves, 
after it is purified by repofe, and dried, is the hepatic aloes. 
The fame leaves, by ftronger preffure, afford a portion of juice, 
which, mixed with the dregs of the two foregoing, conftitutes 
the caballine aloes. The firft fort contains a much lefs quan- 
tity of refin than the two laft, which are more ftrongly purga- 
tive. It is ufed in medicine as a draftic purge, and is acknow-. 
ledged to poflefs the property of exciting the menftrual flux in 
women, or the hemorrhoids in men. It is much efteemed as 
a good hydragogue. | : 

8. Myrrh is brought to us in the form of reddith brilliant 
tears, of a ftrong and rather agreeable {mell, bitter tafte, and 
exhibiting white lines, of the form of a nail, in their fra€ture. 
Some of thefe tears are entirely gummy and infipid. Myrrh 
comes from Egypt, and efpecially from Arabia, in the country 
of the Troglodites. ‘The plant from which it is extrated is 
not known. It contains much more extra& than refin. It is 
ufed as an excellent ftomachic, antifpafmodic, and cordial re- 
medy. Cartheufer advifes literary men, whofe ftomachs ‘are 
delicate, to chew this, and {wallow it with the faliva. It is 
ufed in furgery, either.in powder, or diffolved in alcohol, ‘to 
cleanfe foul ulcers, and to ftop the progrefs of caries. 

9. Gum ammoniac fometimes has the form of tears, white 
within, and yellow without, and is fometimes in mafles re- — 
iembling benzoin. They are eafily diftinguifhed by their white — 
colour and fetid {fmell. It is fufpe&ted, from the admixture of 
feed it contains, that this gum-refin, which comes from Africa, 
is extracted from an umbelliferous ‘plant. The folubility of. 
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this fubftance in water and in alcohol, and more particularly 


its inflammability, are properties in which it refembles the re- 


fino-extractive matters of Rouelle. ue 


-Gum ammoniac is medicinally ufed as a difcuffive remedy 
in ob{tinate obftruétions ; it is given in dofes of a few grains, 
in pills or emulfions, and likewile enters into the compofition 
of many difcuflive and refolvent plafters. 

10. The elaftic gum, or caout-chouc, is a vegetable Fitts 
{tance, whofe nature cannot eafily be determined ; for though, 


in its combuftible property, which is applied to the purpofe of 
illumination in America, it feems to refemble tefins, yet its 


elafticity, foftnefs, and infolubility in the menftrua which dif- 


folve thefe laft, are characters which fhow that it greatly dif. 


fers from them. | | 
‘The tree which affords this fubftance grows in fawiited parts” 
of America, Horizontal incifions are made quite through the 


bark ; a white and fluid juice iffues forth, which is applied, in © 


fucceflive coats, on clay moulds, and dried by the fun’s heat. 
“Warious fketches of defigns are made on the furface with an 
iron tool. It is then expofed to the fmoke; and when per- 
fe&tly dried, the clay is crufhed and taken out. The bottles, 
and various utenfils of elaftic gum, which are imported into 
Europe, are made in this manner. f 

Veffels of elaftic gum may be ufed to contain water, and va- 
rious fluids which do not corrode its fubftance. If it be cut 


_into pieces, and the newly-cut edges applied to each other, they. 


adhere together with confiderable force. I have examined the 
juice of caout-chouc, which was fent to i, from Madagafcar. 
This juice was as white as milk, of an infupportable fetid 
{mell. It contained a white concrete fpongy matter, which oc- 
cupied the middle of the bottle, whofe form it had aflumed, 
and which was elaftic. By heating the liquor, a white pellicle 


was foon formed at the furface, confifting of true elaftic reffn. 


Alcohol, mixed with the juice, feparated this refin in flocks. 


The dry caout-chouc, fuch as‘it is brought to Europe, ex-- 


pofed to the heat of a fire, foftens, {wells, emits a fetid odour 
and. burns at the fame time that it fhrinks. | 
Elaftic gum is not foluble in water; and the action of faline’ 


matters on this fubftance’ is not known. -Macquer, who at-) 
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tempted. to diffolve it in iscieineh ile clearly afcertained, 
that it was not at all aéted on by alcohol, as Mefirs. De la 
-Condamine and Frefneau had before afferted, in the Memoirs 
of the Academy for 1751, but that oils diffolve it by the aflift- 
ance of heat. Neverthelefs, as his intention was to liquify, or 
diffolve it in fuch a manner, as that it might be nfed, and re- 
fume all its properties, by the evaporation of the folvent, it 
became neceflary for him to ufe a more volatile menftruum 
than oils, which remain combined with the gum, and deprive 
it of its elafticity. Highly rectified ether, which readily dif- 
folves this fubiiance, and may be quickly evaporated, anfwers 
_the purpofe perfeétly well. (See the Memoirs of the Academy 
for the year 1768.) And though this fluid is very expenfive, 
he thinks it may be advantageoutly ufed in making certain 
utenfils, {uch as catheters, by fucceflively applying this folu- 
tion on a mould of wax, till it is of the required thicknefs. 
» When it is dry, the wax. may be eafily feparated by immerfion 
in boiling water. The foftnefs and elafticity of this inftrument 
renders it extremely ufeful for fuch as are under the neceflity 
of continually ufing it. 

- Such was the ftate of our knowledge, refpecting the elaftic 
gum, when, in the month of April 31781, Berniard, well 
known by the accuracy of his experiments, inferted, in the 
Journal de Ph:fique, an excellent memoir concerning this fingu- 
lar fubftance., This chemift concluded, from his experiments, 

that the elaftic gum is a peculiar kind of fat oil, coloured by 
matter which is foluble in alcohol, and blackened by the fmoke, 
to which each coating is expofed. to dry. Water does not at 
all change it; alcohol deprives it, of its colour, by boiling. 
The cauftic fixed alkali does not a upon it. Concentrated ful- 
phuric acid reduces it to the ftate of coal, itfelf becoming black, 
* and affluming the fmell and volatility of the fulphureous acid. 
he common nitric acid ais in the fame manner on this fub- 
france as on cork, changing its colour to a yellow. Nitric 
acid very. quickly deftroys. it, but the muriatic acid does not 
_ affeét it in the leaft. Reified fulphuric ether did not diflolve 

it, This faét, as the author obferves, muft appear fingular, 

to all who are acquainted with the exaétnefs and the veracity 

of Macquer. Nitric ether diflolves it, and becomes yellow, . 
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affording, by evaporation, a tranfparent friable fubftance, which 
is fo foluble in alcohol, and is in fa@ a true refin, formed, ac- 
cording to the author, by the adtion of the nitric acid on the — 
elaftic gum. The volatile oil of lavender, and likewife thofe 
of afpic and of turpentine, diffolved it by the help of a flight 
heat ; but they formed gluey fluids, which daubed the hands, 
and confequently were mot applicable to any ufe. A folution 
of elaftic gum, mixed with alcohol, depofited in oil of afpic, 
white flocks, infoluble in hot water, at the top of which si 
floated, and became white and folid, like wax, by cooling: 
appeared to be a true concrefcible fixed oil, Oil of camphor ait 
folved elaftic gum, by fimple maceration. By evaporating this 
folution, the camphor was driven off, and an amber coloured’ 
matter, of a firm confiftence, fcarcely adhefive, remained in the 
capfule, and was found to be eafily foluble in alcohol. Fixed 
oils, boiled on elaftic gum, diffolve it, as does likewife wax. 
This fub{tance does not melt by the heat of boiling water ; but 
when expofed to a greater heat, in a filver fpoon, it is convert- 
ed into a black thick oil, emits white vapours, and remains 
fat and adhefive, though expofed te the air for feveral months, 
and does not recover the drynefs and elafticity in which its chief. 
utility confifts. lLaftly, Berniard concluded his inquiries, by 
analyfing elaitic gum with a naked fire. One ounce afforded 
a very {mall quantity of phlegm ; an oil, at firft light and clear, - 
but afterwards thick and coloured; and ina quantity which 
he has not afcertained. The coaly refidue was fimilar to that 
of refins,. and weighed 12 grains. This chemift attributes the 
acum to the foot with which the elaftic gum is coloured. _ 
, We mutft'obferve, that this analyfis. does not accurately af. 
certain the nature of elaftic gum, becaufe the aétion of acids on 
this fubftance does not refemble that*which they exhibit with 
fat oils, and which is much more rapid; becaufe cauftic alka- 
lis do not convert it into foap; becanfe it does not melt, but 
by a degree of heat much greater than is neceflary to melt the 
moft folid fixed oils; becaufe no fixed oil becomes dry and elaf- 
tic, &c. &c. The author, befides, in his fifteenth experiment, 
affirms, that this gum is compofed of two diftin@ fubftances, 
which he does not exhibit; and he concludes, by confidering 
it as the product of art. . From all thefe aa, and Many 
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others which may be added, concerning the experiments of Ber- 
niard, valuable as they are, we think, with him, that much re- 
maint to be done, to afcertain the properties of this fubftance, 
and to enable us to decide refpeting its nature °, 

: * 


NOTES ON CHAPTER XV. 


EUPHORBIA. 


Cuarrar has difcovered, that if oxygenated muriatic acid be pafled through the 
white juice of the cuphorbia, a very copious white precipitate is produced. The 
‘Jiquor which remains above is limped like water. Two ounces of juice afforded 
gdrachms 36 grains of this precipitate, The fame, or a fimilar fubftance, is 
formed by long ftanding, or by the addition of fulphuric or nitric acids. The 
moft remarkable property of this precipitate, is its forming a kind of faponaceous 
~ combination with oils. It feems to be in confequence of this affinity for oils, that 
jt decompofes the folution of foap. 
This precipitate is infolublein warm as well as in cold water. It is charred and 
{wells in the fire. Air neither alters its confiftcnce nor colour. | 
About two thirds of this fubftance are foluble in alcohol, by the afliftance of 
heat. ‘The remaining part has all the properties of the ligneous fibre. The pre- 
>. eipirate feems ther¢fore to be compofed of two parts of refin, and one of fibre. 
Thefe fubfances are rendered foluble in water, by means of the extra@tive matter 
with which they are combined ; but oxygen gas, caloric, acids, fixed alkalis, alcoho} , 
- and even reft, are capable of feparating the precipitate from the extractive matter. 
‘The juices of all the plants fimilar to that of euphorbia, afforded the fame re- 
fults. , ‘2 
The milk of the emulfive feeds, with the fame reagents, feemed to afford the 
fame product, ‘The juices of all the vegetables which Chaptal tried, afforded the 
fame precipitate, differing however in quantity. When obtained by expreffion or 
decoction, it ‘was different, for the juices then always contained a quantity of ex- 
tractive matter. . j a 
Grains are the vegetable fubftances which afforded the greateft quantity of this 
precipitate. 
The fimilarity of this precipitate with that obtained by the fame reagents from 
milk, is very ftriking. It was equally infoluble in water, diffolved in oil, and 
contained fibrous matter. See Alemoires de P Infiitut, National, ‘Tom, 1. ‘p. 288. 
ELASTIC GUM. 
Exastic gum, Aa. de Chem. Tom. Xl. p. 225. Fourcroy fays, that there are 
five or fix vegetables known from which it flows by incifion ; but that from which 
_-it is obtained in the greateft abundance is the jatropha elaftica of Linnzus. 
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From 2 pounds i ounce I gros of this juice, Fourcroy obtained, by breaking | 
the bottle containing it, 3 ounces x gros 36 grains of coucrete elaitic gum. 

The white liquid had a fomewhat faline; but acrid and itserecatle tafte. By 
heating it in the open air, a white femi-tranf{parent very elaftic pellicle was 
formed, which had all the properties of the gum. On removing this pellicle fe- 
veral others were fucceflively fornted. A pound of the white liquor afforded in 
this way about r-half gros of gum. he liquor which had become tranfparent, was 
evaporatcd to the confiftence of a fyrup; it depofited by cooling, radiated cryftals 
of a yellow colour, and of a faccharine and flightly acid tafte. The cryftals were 


_ very foluble in warer, and reddened tinéture of turnfole. They diffolved in alcohol 


and imparted to it a red colour. Elongated white and thin cryftals were feparat- 3 
ed from the alcohol. Thefe did not precipitate the nitric folutions of filver nor 

mercury, nor form an infoluble falt with lime water, Fire decompofed them, and 

difengaged pyromucous acid, and-carbonic acid gas. ‘They underwent no change 

from alkaline carbonats. They appeared to Fourcroy to be faccharine matter, 

about to affume the character of am acid, without being yet converted into that 

ftate, from the want of a fufiicient quantity of oxygen. ; 

Oxygen gas gradually, and oxygenated muriatic acid fpeedily, ptodues a fepa- 
ration of the elaftic gum from the white fluid; it is the abforption and fixation 
of oxygen which appears to give the concrete ftate to this fubftance. 

Alkalis had an oppofite effet, for they produced a more intimate combinatign 


of the elaftic matter with the liquor, and oppofed’ its feparation by Seon inGvat 


ony en. : 

re liquor flightly acid was obtained from the diftillation of this sedtia juice, but . 
not ina quantity fufficient to determine its nature. 7 

Fourcroy ae that fulphuric ether foftens, and in pert diffolves the elattic 
gum. :; 

By treating the pure elaftic fort with nitric acid, Fourcroy obtained azotic gas, 
carbonic acid gas, prufiic acid gas, and oxalic acid, The fame refults were ob- * 
tained from the gum of commerce. , 

The elaflic gum recovers its yellow and brown colour riick the contac of air. 

Elaftic gum’ has the ftrongeft refemblances in its properties to the gluten, invits 
elafticity, in giving ammoniac, and a fetid oil in diftillation, and in giving azotic 
gas and pruffic acid by the nitric acid. The elaftic gum appears to_ -be more oily, | 
and to contain more hydrogen than the gluten. 

The plants from which this fubftance’may be obtained, are the hevea iliac 
of, Aublet, jatropha elaftica, cecropia, peltata, ficus Indica; hevea caout-chouc. 

Fabroni i is faid, An. de Chem. Tom. XI. p. 195. to have difcovered, that re@iified 
pene diffolves completely the elaftic gum, 
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CHAPTER XVI. 
OF THE PURE FECULA 0 OF VEGTABLES. 


‘Lure j juices of vegetables, elaborated in their veffels, become 


thick, and are gradually depofited on the furface of the fibres, 


which are by that means fupported and augmented, or become 
accumulated, in a more or lefs folid form, in the organs of the 


plant. After having treated of the fluid parts of thefe organiz- 


ed fubftances, it is neceflary to examine the fubftance of which 
their folids are compofed. Weare far from pofflefling an accu- 
rate knowledge of all the folid {ubftances contained in vegeta- 
bles; but it appears, that when treated by the procefles we 
are about to defcribe, they are educible into a dry, pulveru- 
lent, infipid, white, grey, or varioully coloured fubftance, in- 
foluble in cold water, and of an earthy appearance, called fecula. 

To obtain this fubftance, a root, ftem, leaf, or feed, is re- 
duced to a pulp, by pounding. Succulent vegetables may be 
treated in this manner, without the addition of water; but in 
general water is added, to facilitate the feparation of the fibres, 
and to carry off the divided and-pulverized parts. The pulpy 
matter, by {trong preflure, affords a turbid, white, or coloured 
fluid, which after fome time depofites, by flanding, a flocky fub- 
{tance partly fibrous, and fometimes pulverulent, which is the 


true fecula of vegetables. Some parts of vegetables appear to_ 


be entirely compofed of this matter ; fuch as the feeds of gra- 
_ mineous and leguminous vegetables, tuberous roots, &c. Thefe 
-parts-in general afford the fineft and moft abundant fecula. As 
to the tender {tems and leaves of vegetables, their more fibrous 
texture affords only a coarfe-coloured filamentous depofition, 
diftinguifhed. by the name of coarfe fecula. If thefe be well 
dried, pulverized and wafhed, the water carries off a much 
finer fecula, perfe&tly fimilar to that of the tuberous roots, and 
_ gramineous feeds. The chemift, therefore, makes no other 
diftin@tion between thefe two kinds of fecula, than that the 


firft is obtained from alefs fibrous, and lefs organized part, con- _ 


fifting, as it were, of cells, in which nature has depofited dry 
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or farinaceous mucilage ; ; while the fecond, being of a more | 
fibrous texture, requires its organization to be dpe le by a 
more artificial procefs. 

All the vegetable parts of folids, ftriétly fea ps afford a 
kind of fecula: but we fhall here more particularly {peak of: 
fuch as are prepared by art for food or medicine. The fecula 
of bryony, potatoe, caffava, fago, falop, and ftarch, are thofe 
we fhall particularly attend to. | 

1. To prepare the fectla of bryony, the freth roots are depriv- 
ed of their bark, rafped in pieces, and {ubmitted to the prefs. 
The juice is white, and depofites a very fine fecula, from which, 
at the end of twenty-four hours, the liquid is decanted, and it 
is dried. As this fecula contains a certain quantity of extract, 
left by the juice, it is very acrid, and purges. violently: by 
wafhing, it becomes finer, and whiter, but at the fame time 
lofes its purgative virtue. This method of preparing the fe- 
cula of bryony affords but a very {mall quantity, but a much 
greater may be obtained, by moiftening, with water, the mafs 
remaining in the prefs, {training this water through a hair 
fieve, to feparate the grofler fibres, and leaving it at reft, and 
to depofite its fecula, at which time the water is to be decanted 
off, and the powder dried. This laft fecula is not purtgative, 
like the former, becaufe it has been deprived of its extractive 
matter by the water. Baumé has obferved, that the fecula of 
bryony is abfolutely the fame as ftarch, and be made into hair 
powder, to the great faving of corn. The fecula of the roots 
of arum, and cornflag, are prepared in the fame way for me- 

dical ufes. | 


2. Potatoes are amongft the moft ufeful alimentary fubftances, a 


with refpe@ to their abundance and fertility. They afford a 
Jarge quantity of very fine white fecula, which, when boiled, - 
is anexcellent food. It is obtained by {fcraping the potatoes into 
a fieve, and pouring thereon a large quantity of water. The 
fluid carries off the fineft and moft divided part of the fecula, 
which fubfides by ftanding. ‘The water is decanted off, and 
the fecula, dried by a gentle heat, has the form of a very fine — 
white powder. Mills, confifting of a kind of rafps, turning on 
éylinders, have been contrived, and are ufed to great advan- 
tage in preparing this fecula. a on 

3. The Americans extraG, from the root of a very acrid 
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plant, called manisc, a mild nourifhing fecula, which they call 
Caffava. They {trip the root, rafp it, and put it into a fack of 
rufhes, made in the form of a cone, and of a very open texture, 
which they faisend to a ftaff, placed acrofs two upright pofts. 


At the lower extremity of this fack, they hang a heavy vef- 


fel, which by its weight preffes the root, and receives the juice: 
which flows out, and is a moft acrid and dangerous poifon. 


.When the fecula is well preffed, and deprived of its juice, it is 
‘dried in the f{moke, fifted, and then forms caflava. This fari- 


na is fpread on a hot plate of iron, and turned till both its fur- 
faces acquire a reddith yellow colour, which denotes that it is 


a {yfficiently baked. In this ftate it is called caffava bread. 


When the farina is heated in a veflel, and ‘agitated from time. 
to time, it takes the form of grains, called covac. Avery fine 
and mild fecula, called mouffache, falls to the bottom of the ex- 
speaesty juice, and is ufed for paftry. 

4. Sago is a dry fecula, reduced’into grains by the adiion of 
‘fire, and comes to us from the iflands of Molucca, Java, and 


t the Phillipines. It is obtained from a kind of palm, called /an- 


gy < 


dan, in the Moluccas. The trunk of this tree contains a {weet 


pith, which the inhabitants take out after having fplit the 


: wood : they then bruife it, and put it into a kind of cone, or 
funnel, made of bark, and pour on a large quantity of water. 


This fluid carries with it, through the fieve, the fineft and 


whiteft part of the pith, the fibrous part remaining behind. 


The water is received into pots, and gradually depolites the fe. 
cula.. The clear water is then decanted, and the depofited mat- 
ter is paffed through perforated plates, which give it the form 
of {mall grains. The red colour on their furface rifes from the 
action of fire, ufed in the drying. Thefe grains, or fago, be- 

me foft and tranfparent in boiling water, and form, with 
milk or foup, a light and agreeable liquid, which is ftrongly 


4 recommended: in phthifical diforders. 


wig Salep, {alop, falab, &c. is the root of a f{pecies of otchiis, 
sSopalaa by the orientals.. They felect the fineft bulbs of this 


os plant, which they peel, and boil, after previoufly foaking them - 


in cold water. They are then ftrung, and dried in the air. 


_M. Jean Moult deferibes another procefs for preparing falop, 
_which may be ufed with every kind of orchis. The roots, 
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either dry 0 or under: water, are rubbed with a. bruth, to take 

off the external pellicle ; after. which, by drying in an oven, 
_ they become very hard and tranfparent. Thefe are very eafi- 
ly reduced into powder, which, with hot water, forms a nou- 
rifhing jelly, much praifed by Geoffroy, in all diforders arifing 
_ from an acrid ftate of the lymph, and efpecially in sions 
tions, and the.bilious dyfentery. . | 


CHAPTER. XVII, 
CONCERNING THE FARINA OF WHEAT AND OF STARGH. 


Srarcu, properly fpeaking, is.a fecula abfolutely fimilar to 
the foregoing ; but as the farina of corn, of which it isa con- 
- ftituent part, is one of the moft important fubftancés that come 
under the examination of the chemift, we fhall treat more epnty 
on this than on the other fécula. : 

The fubftance called flour, is in general dry, friable, infipid, : 
capable of acquiring tafte and digeftibility, by the a@ion of 
fire, and compofed of feveral fubftances eafily feparable from 
each other. It exifts in the feeds of gramineous plants, more 
elpecially wheat, rye, barley, oats, rice, buckwheat, &c. ‘hie. 
guminous plants likewife appear to.contain a compound anala- — 
gous to flour; but the flour of wheat only can be faid truly to 
pollefs the requifite properties, becaufe it is the only farina in 
which the different fubitances are duly proportioned to each 
other. ' Though the economical ufe of the flour of wheat, as — 
the principal article of nourifhment, has been eftablifhed from 
time immemorial, it is but lately that chemifts have began to 
examine it. Meffrs. Beccarri, an Italian phyfician, and Kef 
Meyer, in Germany, are the firft chemifts who endeavoured 
to feparate the different fubftances contained in flour. Méfirs. 
Rouelle, Spielman, Malouin, Parmentier, Poulletier, and Mac- 
quer, continued and carried the experiments of thefe philofo- 
phers much farther. Parmentier, efpecially, has profecuted 
this inquiry with uncommon zeal and a@tivity. His refearches 
into the natttre of alimentary {ubftances, the component parts 
of flour, the different {pecies of fecula, and on all nutritive ve- . 
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getables i in general, are, without doubt, the ile complete and 
exact of any that have been made in ‘this way. | 
Water is an agent of the greateft utility, and leat ileiatid of 
altering the (aveved matters it takes up, or feparates, in the.or- 
- der of their folubility. This fluid is ufed, with the greateft 
fuccefs, to obtain the different fubftances of which wheat flour 
js compofed. ‘To perform this true analyfis, a pafte is made 
with flour and water, and kneaded in a veffel of water, under. 
neath a ftream from a cock ; the water carries off a very fire 
white powder, and the kneading muft be continued till this flu. 
id pafles off clear. The flour is then. found to be feparated in. 
to three fubftances ; a greyifh and elaftic matter remaining in 


. the hand, which has been called the glutinous, or vegeto-animal - 


part, on account of its properties ; a white powder, depofited 
by the water, which is the fecula, or ftarch; and a fubftance, 
held in folution by the water, which appears to be a kind of 
mucous extract. We fhall examine the properties of each of 
thefe three fubftances in order. 


$1. Concerning the Glutinous Part of W heat. 


The glutinous part, is a tenacious, duétile, elaftic matter, of 
awhitifh grey colour. When drawn out, it extends about 
twenty times its length before it breaks, and appears as if 
compofed of fibres, or filaments, placed befide each other, ac- 
cording to the’ dire¢tion in which it has been drawn. If the 
force ceafes, it refumes its original form by its elafticity. By 
drawing it out, in different directions, it may be made fo thin, 
that its polithed furface refembles the texture of animal mem~ — 
branes. In this ftate it adheres ftrongly to dry bodies, and 
forms a very’tenacious glue, which was ufed by fome perfons 
| 4s join broken china, long before chemifts. found the means of 
obtaining it in large quantities. Beccari has obferved, that 
the proportion of glutinous matter is from a fifth, to a hid; 
and more, in flour of ‘the beft quality ; ; he has likewife ob- 
ferved, that this quantity varies in different Abid and ac- 
- cording to the nature of the corn. | 
The fmell of the glutinous matter is faint, and sefdanbites 
that of mucilage; expofed to a fire capable of fuddenly dry~ 
tag it, it fwells up acai In a dry air, or mild heat, 
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it dries very well. It is then femi-tranfparent, and hard, like 
glue, and {naps fhort like that fubftance. 

If in this ftate it. be placed on burning coals, or Donlie’ to 
the flame of a candle, it exhibits all the charaéters of an.ani- 
mal fubftance ; it decrepitates, {wells, liquifies, curls up, and 
burns like a feather, or a piece of horn, emitting, at the fame 
time, a ftrong and fetid {mell.. By diftillation, it affords, like 
animal fubftances, water, impregnated with ammoniac, ammonia- 
cal carbonat, and an empyreumatic oil. Its coalis very difficult 
ly incinerated, and’ does not contain fixed alkali. 

_ Freth gluten, expofed to a hot and. moitt air, becomes changed, 
and putrifies abfolutely in the fame manner as animal fubftan- 
ces. When it retains a fmall quantity of ftarch, this laft paf- 
fing to the acid fermentation retards and modifies the putrid 
fermentation, and converts the fubftance into a ftate nearly fi- 
milar to that of cheefe.. Rouelle the younger prepared a cheefe 
with the gluten, which fingularly refembled in its {mell and 
tafte, that of Gruyere, or of Holland. 

Water does not at all diflolve this glutinous matter. By 
boiling in this fluid it becomes folid, lofes its extenfibility and 
adhefive quality, but does not acquire either tafte or folubility. 
in the faliva. Neverthelefs, we muft obferve, that the gluten 
- owes its elafticity and folidity to the water which formed the 


pafte. In fa&, this vegeto-animal portion, though capable of ~— 


becoming folid and elaftic, is pulverulent, and without cohe- 
fion in the flour ; but as foon as water is added, its particles 
abforb the fluid, and adhere together, forming the elaftic fub- 
{tance called gluten. Water, therefore, contributes greatly to | 
the formation of this fubftance, and it may perhaps be con- 
fidered as a compound, faturated with, and incapable of ab-. 
forbing 2 larger quantity of water. This‘is fo true, that i 
abfolutely lofes its adhefion and elaftic properties by drying. 

Moft faline fubftances a& more or lefs efficacioufly on the 
gluten. The cauftic fixed alkalis in the fluid ftate diffolve it 
by boiling. This folution is turbid, and depofites, by the ad- 
dition of acids, a gluten which is not elaftic, 

The mineral acids diflolve thé gluten. The nitric cid dif. 
folves it with great activity, and Berthollet has obferved, that 
_ this acid difengages azotic gas, as it does from animal fubftans 


fal 
hg 


he 


STARCH. igs 


‘ces. When this elaftic fluid has been emitted, the Giition “is 


fords a large quantity of nitrous gas, and becomes of a yellow 


colour. By evaporation it affords cryftals of the oxalic acid. 
The fulphuric and muriatie acids form brown or violet folu- 


tions of this fubftance, from which a kind of oily matter fe. 
parates ; the gluten being truly decompofed. Poulletier, who 
has made many experiments on this fubftance, has difcovered, 
that ammoniacal falts may be obtained from thefe combina- 
tions, gee in water, or {pirit on wine, and evaporated in 
the open air. 

From thefe facts, it follows, that this ‘fibRaACE i is totally 


different from all thofe hitherto known in vegetables, and that 


in many of its characters it refembles the fibrous part of the 
blood. It is to this gluten that wheat flour owes its property 
of forming a very adhefive pafte with water, and the facility 


with which it rifes in leaven. The gluten does not appear to 


exift, at leaft in any confiderable quantity, in other farina, 
fuch as that of rye, barley, buckwheat, rice, &c.; all which 
form folid, opake pattes, fcarcely dudtile, eafily broken, and 
which do not, ferment when expofed to the temperature by 
which that procefs is’ effected in wheat pafte. The prefence of 


_the gluten appears therefore to be iets for the produétion 


of good bread. 

Berthollet thinks that this glutinous fubftance contains phof- 
phoric falts, like animal matters, and that this is the caufe of 
the difficulty with which its charcoal is incinerated. Rouelle 
the younger found a glutinous fubftance analogous to that of 
wheat in the green fecula of plants, which afford ammoniacal 


carbonat and empyreumatic oil, as does the vegeto-animal 


fubftance here treated of 3, 


§ If. Concerning the Starch of W ih 


Starch, or the amylaceous fecula, compofes the greater part 


‘of flour ; it is the white fubftance which fubfides from the 


water ufed in obtaining the pure gluten. This fubftance is 


f very fine, and foft to the touch ; its tafte is fearcely fenfible. 


Its colour is of a grey and dirty white, when extracted by the 
procefs we have defcribed; but the ftarch-makers render it 
extremely white by fuffering it to remain in an acid water for 


~~ 
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atime, which they call the (ur water. It appears from the 
experiment of Poulletier, that the fermentation which takes 


place in this fluid, whitens and purifies the flarch by attenuat-, 


ing, and even deftroying the extra@tive mucous fubftance with 
which it is vitiated at firft. Starch, chemically confidered, is 


a mucilage of a peculiar nature. This mucilage, which has | 


been improperly confidered as an earth by fome chemilts, dif. 


fers greatly from the glutinous part. It burns without emit-: 
ing an empyreumatic {mell. By diftillation with a naked fire, 
it affords an acid phlegm, of a brown colour, and a very thick 
empyreumatic oil towards the end. Its coal is eafily reduced 
to afhes, which contaia fixed alkali. 

Starch is not foluble in cold water, but when boiled in wa- 
ter, it forms a kind of glue, that, when expofed to a moift 
air, gradually lofes its confiftence, ferments, becomes four, fit, 
at left mouldy. . bays 

The nitric acid produces the oxalic acid with this fecula, 
which i 1s perfeetly fimilar to thofe we have tteated of in the 
foregoing chapter. r 

As ftarch forms the greateft part of flour, it cannot be 
doubted, but that it is the. principal alimentary fubftance con-. 
tained in flour, and i in bread °. ait 


GIL. Concerning the Muccus Extractive Part Ff Flour. 


By evaporating the pure water with which, the itl alesk, 


wafhed, and from which ftarch had been depofited, Poulletier 


obtained.a vifcous gluey fubftance of a brown yellow colour, 


and flightly faccharine tafte. This fubftance, denominated by 
its difcoverer the mucofc~faccharine matter, exhibited all the 
phenomena of fugar in its combuftion and diftillation. It is 
this which excites the acid fermentation in the water that floats 


above the ftarch ; for, as Macquer well obferves, the latter i 1s 


not at all foluble in cold water. | 
The mucofo-faccharine matter exifts ina very fmall propor- 


tion in the farina of wheat, but may perhaps be more abun-. 


dant in other kinds of flour. 
It cannot be doubted, notwith{tanding the fmall quantity of 


this fubftance contained in the farina of wheat, but that it is 


principally concerned i in the fermentation by which pafte is 


I 
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leavened and made to rife. This mrenine motion, a neceflary 


in the making of good bread, is not yet well underftood. It 
may perhaps confift in the commencement of fermentation, 
which is putrid in the gluten, acid in the ftarch, and perhaps 
vinous in the mucofo- faccharine matter; and from thefe three 


Incipient - fermentations mutually impeding each other, the 


-— 


lighter compound, which by baking forms bread, may pro- 
bably arife. At all events, it is certain, that the three fub- 
ftances we {peak of are fo combined and altered in bread, that _ 
they can no longer be feparated. ‘The action of heat is fuffi- 
cient, without fermentation, to produce this intimate combi- 
nation ; for unleavened bread, according to Malouin and Eoul- 
letier, does not afford the glutinous matter. 

From the foregoing fatts we fee, how greatly other kinds of 
flour differ from that of wheat, and {till more ‘thofe legumi- 
nous and farinaceous feeds, fuch as beans, peafe, chefnuts, &c. 
are far from poflefling the qualities tue to make good 
bread. f 


NOTES ON CHAPTER XVII. 


VEGETABLE ALBUMEN. 


‘ Fourcroy, obferving that a matter coagulable by heat was feparated from 
juice of cochlearia, creffes, &c. along with the colouring matter, took 2 lbs. of 
the juice of the young creffes, and filtered it in the cold. ‘The coarfer part of the 
fecula was feparated in this way. The liquor was of a clear green colour. Ex- 
pofed to the air in a flat veffel, in two hours the liquor became muddy, and a finer 


' green fecula than the firft was difengaged, which was feparated by filtering it, 


The ley was now of a pale green colour. When poured in boiling water, a 

coagulation took place of a great number of {mall whitifh flocks; fimilar flocks 
appeared in another portion of this juice, which had been left expofed to the at- 
mofphere; and fulphuric acid feparated a fimilar matter from a third portion, ‘The 


‘fubftance. obtained i in thefe three different ways, wafhed in water, exhibited all the 
wo properties of animal albumen. Ann. de Chem. ‘Toms HL. p- 252. 


It diffolved i in alkalis, was rendered more folid by boiling water, gave a green 


: tinge tol 2 vegetable colours, and afforded ammoniac in diftillation; with moifture 


~ in a warm atmofphere, it exhaled a fetid ammoniacal {mell, and exhibited every 


fymptom of putrefaction. This enables us to underftand why the cruciform plants 


_ are fo readily decompofed. Dried in the air, this fubftance affumed the ductility 


and tranfparency of glue. / 


Vol. 11. M° 
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Fourcroy obtained-a fimilar albumen from the-juice of cabbage and cochilearia. 
The root of patience contains a remarkably large quantity of albumen, 

If the water ufed to feparate the farina from the ‘gluten of wheat be filtered, 
and afterwards expofed to heat, white flocks of a concrete matter will be feparated, 
which poffefs all the properties of albumen. So that wheat contains two fub- 
ftances; one, the gluten fimilar to the fibrous part of animals, and another fimi- 
Tar to the albumen. This laft exifts in all green plants, and in all their foft and fuc- 
culent parts. It appears to be condenfed and thickened in the procefs of vegeta- 
tion, and to contribtite to the formation of the folid parts. Dry wood does not 
afford any of it. ‘ age 

tis to the exiftence of this principle that an infufion of wood owes its fetid 
and ammoniacal fmell. Wood, according to Foureroy, that has been fteeped in 
water, does not afford fo much amnioniac as new wood. 

' Allacid vegetable fubftances, and particularly fruits, contain, inftead ef albu- 
‘men, the fubftance called gelatin ; fuch as the juices of the orange, citron, goofe- 
‘berry, &c. Fourcroy having perceived that the albumen of the blood affords a 
kind of gelatin, foluble in water by the nitric, muriatic, and acetous acids, ima- 
‘gines that the albumen which exifts in young vegetable fubftances without any acid © 
may be converted into the gelatinous matter, by combination with the acids which 
are formed during the procefs of vegetation. ane 

Animal gelatin has a flrong tendency to become acid, and a {mall quantity of 
oxygen only is required to give it the acid character. ~Fourcroy afks, Is it not pro- 
bable, that gelatin differs from albumen, only in containing a greater quantity of 
oxygen? . } 

In diftillation, vegetable albumen affords ammopiacal carbonat, a red fetid oil, 
and carbonated hydrogen gas; with a refidue of light, difficultly combuftible char- 
coal, in too fmall a quantity to be examined by Fourcroy. . ; 


~ 


. STARCH. 

b Cuarran fir remarked, that if diluted nitric acid be digefted on fecula, the 
acid is decompofed, and the fecula paffes to a flate refembling that of the ligneous 
fibre. . spent 

_ My friend Mr. Jamiefon of Leith, in a paper which he read fome years ago to ~ 
‘the medical fociety of this place, gave an account of fome very fingular refults 
which he obtained, by digefting ftarch in muriatic acid. This acid, when con- 
centrated and colourlefs, diffolved ftarch in a temperature equal to go? of Fahren- — 
heit. By increafing the temperature, the folution acquired a brownifh colour, 
and at léngth s brownifl: black precipitate was formed, which. feemed to poffets 
‘all the properties of charcoal. On adding cauftic foda to the liquor, and fubject- 
‘ing it to evaporation, a {mall quantity of acetit of foda was obtained. By diftilling | 
the muriatic acid from flarch, a carbonaceous refidue was obtained, which inflamed 
‘readily with nitric acid, and which in fome cafes was fo inflammable, as to take 
fire by fimple expofure to the air. : | 
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CHAPTER XVIII. 
- CONCERNING VEGETABLE COLOURING MATTERS, AND THEIR 
APPLICATION TO THE ART OF DYING. 


Vecerastes contain colouring matters in all their organs. 
Thefe parts differ greatly from each other; for a vegetable 
fubftance, which has no apparent colour, often affumes a very 
_ evident tinge, by peculiar menftrua. The art of dying, ail 
the procefles of which are abfolutely chemical, is founded 
on the folubility of colouring matters in different menftrua, 
the method of applying them to fubftances propofed to be dyed, 
and of rendering them fixed. In treating of the properties of 
each colouring matter, we fhall have occafion to {peak of the 


< principles of this important art, which is excellently treated 


-of.in the works of Hellot, Macquer, Le Pileur d’Apligny, 
Hecquet d’Orval, the Abbe Mazeas, di particularly of Ber- 
thollet. 

The colouring matter of eae properly fo called, is not 
yet well known. Rouelle fuppofed that the colouring matter, 
which is fo abundant in the vegetable kingdom, was analogous 
to the gluten of flour; but it is certain, that this matter pre- 

fents different chemical charatters, according to the bafe with 
which it is united. When, therefore, it 1s faid, that a colour 
is extractive, refinous, &c. the terms apply rather to the bafe, 
than to the colouring matter. The true colouring matter of 
vegetables ufed in the arts, is doubtlefs of a very fubtle na- 
- ture, and is perhaps as divifable as the principle of fmell. 
It may even be fuppofed, that it confifts only in a peculiar 
modification of the folid and liquid parts of vegetables. 
It is neceflary to repeat in this, that the colour of vegetables 
is for the moft part produced by the conta& of light; but the 
manner in-which light produces this effet, is a problem not 
yet folved. However this may be, as it is impoflible to fe- 
parate the colouring matter entirely from the vegetable bafe 
it adheres to, thefe two fubftances are ufually taken together 
for the colouring matter. | 
| M ij 
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No chemift' has more accurately diftinguthed the vegetable 
colouring matters, confidered with refpe& to the art of dying, 
than Macquer; and his theory concerning the applying and 
fixing thefe colours to fubftances intended to be dyed, muft be 


admitted as highly fatisfa@ory. As it is our intention to con- 


nett this theory of dying with the hiftory of the chemical pro- 
perties of vegetable colouring matters, we fhall confider nec 
in the fame point of view. | | 

x. A great number of vegetable aie matters, which 
are of an extractive or faponaceous nature, are readily dif. _ 
folved in water. Baftard rocket, madder, logwood, red. 
wood, and Brafil wood, afford yellow or red colours of this | 
kind. It may be eafily conceived that fubftances tinged with 
thefe matters, readily give out their colour to water ; and it is 
therefore found necellary, in order to render them durable, to 
make ufé of fome additional fubftance capable ‘of decompofing 
and fixing them; as for example, red tartar, alum, and other 
falts. Thefe falts are called mordants. A difengaged acid would 
produce the fame effects, but_it would alter the colouring mat- 
ter. The portion of fuperabundant acid of the alum unites 
with the alkali of the colouring faponaceous extraé, and caufes 
the refinous part, which is then infoluble in water, to be pre- 


cipitated on the fubftance intended to be dyed. However, this. 


colouringportion, rendered infoluble by the alum, or the mor- 
dant, is of two kinds; the firft is very folid, and refifts the 
air, foaps, and all the liquors which dyers call proofs. Fhis _ 
kind of colour is called a good or ftrang dye. The other is 
changed by the air, and efpecially by the a@ion of the proof: 
liquors: It is called a fal/e dye.. To difcover the nature of 
thefe colours, and the duration of dyes in general, Berthollet 
propofes the ule of the oxygenated muriatic acid, which i In 2 
very fhort time, by its excefs of oxygen, produces the fame 
effect as the pure air of the atmofphere would effect in a much 
longer fpace of time. The quantity of acid required to dif- 
colour. and entirely bleach any dyed ftuff, as well as the time. 
required for this purpofe, may ferve to ie ase the Bein 
and duration of colours. » 

It is obfervable that wool takes the dye better than any: 
other fubftance ; and that filk, Hee and flax, in the order we: , 
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have mentioned them, are dyed with more apFiaaltya, and re» 
tain the colouring fubftance more weakly, 

_ Writers on the art of dying, hold different opinions refpect- 
ing the manner in which the colouring parts apply themfelves 
to the fubftances expofed to their contaét.. Many have fup- 
pofed that this application takes place only in proportion to the 
number and magnitude of the pores in the various fubftances ; 
and that wool takes the dye better than filk or thread, becaufe 
its pores are more open and numerous. But Macquer thinks, 
that the greater or lefs facility with which the colour is ap~ 
plied, depends on the refpective nature of the colouring parts 
and the fubftance propofed to be dyed; and that the art of 
dying is truly an external tinge or painting, which  fuc- 
ceeds and lafts by virtue of an affinity and intimate union 
between the colour and the dyed fubftance. This celebrated 
chemift adopted this opinion in confequence of the nume- 
rous experiments for which this art is greatly indebted to 
him. \ 

2. Another kind of colouring matter feems to be compofed 
of faponaceous extract and refin. Macquer calls them re/n0- 
terreffrial matters. When thefe matters are boiled in water, 
the refinous fubftance they contain melts, and is difperfed in 


the fluid by the affiftance of heat, and by virtue of the dif- 


folved faponaceous portion; but it precipitates in proportion as 
the deco¢tion or bath becomes cold. CGonfequently, when wool, 


or any other fubftance is plunged in a decoction of this nature, 


the refin feparates by cooling, and applies itfelf without any 


"other preparation ; and as it is not foluble in water, it forms a 


lafting dye. Colouring matters of this clafs are obtained from 
almoft all aftringent vegetables, fuch as the huiks of nuts, roots 
of walnut-tree ; “or of dock, fumach, bark of alder, fandal. 
wood, &¢c. Thefe colours are all yellow, and are called root 


colours by the dyers. They generally ferve to form a very 


good ground, on which other more brilliant colours. may be ° 
applied. It may be obferved, that colouring ingredients, which 
require no preparation either in the bath, or in the fluff to be 


‘dyed, are more eafily applied to ufe than others. 


3. The colouring principle of many other fubftances refides 
ina purely refinous matter, infoluble in water, and feme not 
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even in alcohol ; but they ail are foluble in alkalis, which con- 
vert them into a kind of foaps, foluble in water. The prin- 
cipal colours of this nature employed in dying are the fol- 
lowing. 

A. The annato, a ied of fecula, obtained by maceration of 
the feeds of the urucu putrefied in water. This fecula depofit- 
ed during the putrefaGtion, is firft red, and in procefs of time 
_ becomes. of a brick duft colour. .'The paite is mixed in water 

with the alkali of cendres gravelves, fhortly to be deferibed, and 
forms a bath, wherein the ftuffs. intended to be dyed are 
plunged. A gold, or orarge yellow colour, of confiderable 
beauty, is depofited without the afliftance of.a corrofive. 

B. ‘The flawer of carthamus, or -baftard faffron, affords a 
very fine red colour, by the fame procefs, It contains two 
diftin& coleuring parts; the one’purely extractive and foluble 
in water, the other refinous. In order to obtain the latter, 
the foluble part of the carthamus mutt firft be carefully wafh- 
ed away. The remainder is mixed with the cendres gravelees, 
or falt of foda; and the mixture being lixiviated, forms a bath. 
But as the alkali alters the colour, and renders it dull, the 
dyed ftuff is plunged in water rendered acid by lemon j juice : 
the acid feizes the alkali, and leaves the. colouring matter, 
which it enlivens, and caufes to become red. A coloured fe- 
cula is obtained by ‘a fimilar procefs, which, mixed with 
briangon chalk in AEROS aed the rouge ufed tee the 
ladies. 

C. Archil is a-pafte prepared with motley and lichen: mae 
cerated in urine with lime: The latter difengages the ammo. 
niac, which developes the red colour. Archil mixed with 
water, affords a dye without any other preparation ; ; with al- 
kalis, it {trikes a violet colour ; but this is a falfe dye, which 
changes in the air, and becomes yellow by the action of acids. ' 

D. Indigo, which is of a deep violet blue, of a coppery 
tinge, is a fecula prepared at St. Domingo, and in the Antilles, 

&e. by macerating the ftalks of the-anill, or indigo plant, in 
. er troughs, with water. ‘The water becomes blue, and after 

rong agitation the fecula precipitates. The indigo feparated 
from the water, is put into cloths to drain, and after being 
dried in {mall wooden boxes, it is broken into pieces. It ig 

hail 2 
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elteemed good when it floats on water, and burns entirely away 
en a red hot fhovel. The colouring matter is extracted by al- 
kalis, and applied, without any other preparation, to the ftuffs. 
Jt cannot be brightened by acids, becaufe they change its co- 
lour. . . 

4. Certain colouring fubftances are foluble in oils. Al- 


kanet, or the red root of a kind of buglofs, communicates its 


colour to oil. Alcohol likewife diflolves feveral colouring 
matters: green fecula difflolve in this menftruum, as well as in 
oil. It may eafily be conceived, that thefe colours are not 
ufed in dying, becaufe the liquids neceflary to extract them 


cannot be employed. 


Such are the principal circumftances in which our know- 
ledge of vegetable colours confifts. Every immediate principle 
of vegetables may conftitute the bafe of thefe colouring parts, 
fince they are found of faponaceous, refinous, and extractive 
kinds. Some even appear to be of the nature of fixed oils, 
being infoluble in water, or alcohol, though they readily dif- 


- folve in alkalis. Laftly, there are fome which are analagous 


to the glutinous part, according to Rouelle. 
All vegetable colouring matters, have a ftronger or weaker 


attraétion for oxygen; for there are few of them, which are 


~~ 


not more or lefs, fpeedily altered by this principle. The oxy- 
genated muriatic acid, alters. almoft the whole fyftem, and con- 
yerts them to white or yellow. The greater part of vege- 
table colours, contain different proportions of oxygen, and fre- 
quently owe their {hades to a difference in the quantity of this 
principle. Becaule, the air has a fingular effe& on their dyes, 
all their colouring matters are prepared with the contact of 
air. See a memoir by Hauflmaun on Indigo, ( fournal de 
Phyfique 1788 ) and my memoir on the Colouring of Vegetables 


by Oxygen, ‘An. de Chem. Tom. 1V. 
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COLOURING MATTER. 


Haus smaNnn fufpeéts that madder’ contains a peculiar. acid, He found that 
durable colours were produced, by adding carbonat of lime to an infufion of mad-~ 
der. During the combination of the colouring matter with the lime, a portion of 
carbonic acid was difengaged : the colours refifted the a@tion of the muriatic acid, 
alkaline leys, and foap. . .4x. de Chem. Tom. X. p. 362. 

Dr. Bancroft remarks, that indigo feems to confift chiefly of a particular vege 
table bafis, united to a largt portion of oxygen, to which i its colour is principally 
owing, and for which it has a ftrong attraction. 

Water diffolves the mucilaginous, and fome of the adventitious parts of suid gi 
Alcohol diffolves others, but neither can diffolve any part of its colouring matter. 


"There are but two ways in which indigo can be diffolved; the firft of thefe is by — 


means which attack its bafis, by fuperadding a farther- portion of oxygen; the 
other is by fubftances which abforb and take away from indigo a confiderable part 
of the oxygen combined with it, fo as thereby to render its bafis liable to be act+ 
ed upon, and diffolved by the pure, or cauftic alkalis. 

In the firft of thefe ways, fire {peedily decompofes indigo. The nitric acid al- 
fo, when cencentrated, attacks it fo powerfully as to produce atual ignition ; 
and, even when diluted, it not only deftroys the blue colour immediately, but dif- 
fipates the greateft part of its fubftance by a flower combuftion; leaving behind 
it a rufty, iron.coloured, gummo-refinous mafs, dothieys in sa and pery fo 


in water, but of no ufe. 


Indigo reduced to powder, and mixed with five or fix times its cog of ftrong ~ 


fulphuric acid, will be attacked with confiderable activity and heat, and in about 
twenty-four hours will be diffolved.. When acted upon by this acid, the colour 


of the indigo is rendered more lively and beautiful, by the addition of a farther : 


portion of oxygen, though it becomes lefs durable. 

The muriatic acid, in its moft concentrated ftate, has no feufible adion upon 
the pure colouring matter of indigo.. It is rapidly diffolved by nitro-muriatic acid, 
and its colour deftreyed nearly in the fame way as by the nitric acid alone. Nei~ 
ther fulphuric nor nitric acid, when greatly diluted, are capable of diffolving me 
colouring matter of indigo. 

The oxygenated muriatic acid acts but very feebly on indigo whilft in fubftance, 
put when diffolved, it deflroys the colour. By adding a little oxyd of pidng 
nefe to the folution of indigo in fulphuric acid, the blue colour of the indigo i 
deftroyed as efficacioufly, and 1 in the fame way as by oxygenated muriatic acid. — 

The tartarcous, acetous, phofphoric, fluoric, and other acids, feem to have no 
_ agtion on the colouring matter of indigo, 


None of the alkalis, whether mild or cauftic, have any action upon the colour- . 


ing matter of indigo, unlefs when it has been previoutly diffolved by ieee 
acid, or deprived of a portion of its oxygen. 
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In the fecond and only way of diffolving indigo, without leflening the durahbili. 
-ty of its colour, there is no one fubftance or agent in nature, capable of producing 
this effect, but it refults from the concurrent aétion of feveral agents, 

Woad alone dyes a blue colour very durable, but lefs vivid and beautiful than 
that of indigo; it is therefore at prefent never ufed except with indigo, in’ what 
is called the woad vat: in which it is made to ferment with water, by a. fuitable 
degree of warmth, and the addition of bran with other vegetable matters; to thefe, 
aden and lime are afterwards joined; and the indigo, being deprived of a portion 
of its oxygen by the fermenting vegetable fubStances, is therefore rendered folnble 
by the lime, and, being in this way foon combined with the colouring matter of 
woad, both form a dying liquor, blue, or copper coloured on the furface, where: 
it can re-abforb the oxygenous gas, but green immediately beneath the furface, 
and throughout the whole mafs. When the liquor becomes fit for dying, and 
cloth or wool dyed with it, though they appear green when taken out, they be-~ 
come blue immediately, by attracting and combining with the oxygen; the lofs of 
‘which had previoufly rendered the liquor of the woad vat green. | 

There are various other blue vats in which the indigo is diffolved, and made 
fit for dying ; but in all of thefe, the-indigo is firfl deprived of a portion of its oxy- 
gen, by the attraction of the vegetable or animal ferments, or of the oxyd of 
iron, and then it is diffolved, either by lime, or byffome alkali. See Dr. Bancroft's 
Lxperimental refearches concerning the Philofophy of Permanent Colours, 1794, Lond. 

Bouillon la Grange obtained a fubftance fimilar to the adipo-cire of the ceme- 
trics, by pafling oxygenated muriatic acid gas into an infufion of fenna leaves, ‘This 
fubftance had a citron, yellow colour, was infoluble in water, but foluble in al- 
cohol. On lighted charcoal 1t burned with a thick, flightly aromatic fmoke, and 
left behind it a light and infipid charcoal. A fimilar fubftance was obtained by 
oxygen gas, This chemift obtained the fame fubftance, by treating the leaves 
which had been boiled in water with fome alkali; by which they acquired an in- — 
tenfely purple colour.. The folutien faturated with a diluted acid, and evaporat- 
edto drynefs, befides the neutral falt, afforded a fawn brown coloured fubftance, 
which poffeffed all the characters of that obtained by oxygenated muriatic acid. 
. The fenna leaves, treated with alkali, have a deep green colour, which may be 
pit up with warm alcohol. This folution, by evaporation leaves a green mat- 


ter in the veflel, which is not mifcible with water, and which is not foluble in al- 


kalis, The oxygenated muriatic acid deprives it in a {hort time of its colour. An. 


de Chem. Tom. XXIV. p. 8. 


Muffin Pufchkin has obferved, that olesecoloranits, or cero-colorants are forme 
ed by decompofing foaps with the acid extracts of colouring matters; fuch, for 
example, as the extract of Brazil wood by diluted acetous acid. The colours are 
extremely brilliant. 42, de Chem. Tom. XXIV. p. 214. 

Fabroni has difcovered a violet purple colour in the juice of the focotrine aloes, 
which is improved rather than injured by expofure to the air, An. de Chey 


Tom. KXYV. p. 299- 
A new dying wood, called paraguatan, brought from Guian, is faid to “nates 


very advantageous qualities. The decoction of the bark affords a colour which 


refifts the action of the fulphuric, nitric, and muriatic acids longer than the co- 
lour of Brazil or Campechy wood. It can alfo be revived in alkalis, after it has 
“been made to difappear with acids. Vinegar, lemon juice, and cream of tartar, 


-_yender this colour more bavllisats while they defirey that of Brazil or Camptchy 


whod, 
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The fecula of the paraguatan attaches itfelf to wool, cotton, and filk.. The coe 

Jour of the filk is moft brilliant, that of the cotton leaft fo, 
_ This fecula, when dried, is capable of being diffolved in alcohol, to which it 
communicates a colour fimilar to that of cochineal. A decodtion of this fubftance 
forms, by mixing it with alum, a kind of lac, which is not fo beautiful as that 
obtained from cochineal by a fimilar procefs. This geri mixed with that of 
-nut-galls, forms a precipitate of a weak rofe colour. ae 
The colour from the paraguatan is not equal in force to that from sopiines 
but it is fuperior to thofe of Madder, Brazil, and Campechy. 
Morveau is of opinion, that the red colour ef fruits is produced by the reaction 
of their acids upon the colouring matter which they contain. 
Tin, therefore, according to this hypothefis, in reviving or reftoring the colour 
of violets, does this merely by its affinity for the acid. This effect is produced al- 
fo by the oxyds of lead, bifmuth, antimony, zink andiron. ‘The metallic oxyds, 
which appear to ad moft readily on vegetable colouring matters, are thofe which 
retain thefe matters moft feebly. Oxyd of tungften has, in this refpect, a decided 
advantage over all others, by forming lacs which are extremely ufeful in painting 
and dying, which are not altered by the reagents that deftroy bs Se rhs colours. 
An. de Chem. Tom. XXX. 'p. 185. : 
To extract the colouring matter of lichens, Weltring recommends one peas of . 
lichen to be macerated with a tenth of quicklime, and a twelfth part of muriat of 
ammoniac. In fome fpecies of lichen, maceration in the cold is fufficient to ex- 
tract the colouring matter; but the developement of the colouring particles is 
much aided by heat. Some lichens require even boiling, in order to be made to _ 
part with their colouring matter. ‘The chemical changes which take place during. 
the developement of the colouring matter in this procefs, feem to be but little 
known. During the firft days of maceration, it is faid to be ferviceable to exclude 
the external air. Az. de Chem. Tom. XV. p. 267. 
Berthollet found, that 100 grains of the colouring matter of lint, is (Seluble 
in so grains of cauftic potafh. 50 grains of the carbonat of potafh diffolve 
about 1-4th lefs of this colouring matter, and form with-it a triple combi- 
nation. Lime-water produces a copious precipitation in an alkaline folution of 
_ this fubftance. Metallic folutions alfo occafion precipitates, which vary extremely 
in their colours. Lint contains from 1-4th to 1-3d of this celouring matter, 
only a fmall portion of which is in a ftate to be diffolved by an alkali. Hence, 
according to this author, arifes the neceflity of alternately expofing lint, in bleach-. 
ing, to the action of the air, dew, or oxygenated muriatic acid, and to that of 
alkaline lixiviums. This matter affords, by diftillation, a thick oil, a little am- 
moniac, and 24-100dths of carbon. During the diftillation, carbonic acid and. 

carbonated hydrogen gas were difengaged ; fo that carbon muft have formed a 
large proportion of this matter. 

From a variety of experiments this chemift concludes, sl all vegetable co- 

_lours are difcharged, or converted to a yellow, by the action of oxygenated mus ~— 


riatic acid. 
That during this difcolouration, ae) i ga acid paffes to the ftate oF or- 


dinary muriatic acid. 

That the vegetable matters deprived of colour’ had combined with oxygen, and 
had been deprived of their colours only by an excefs of that principal acid. And, 

That, confequently, the oxygenated muriatic acid may be employed as a teit 
of the fixity of colours and dyes, 

Fourcroy thinks, that oxygen | has a decided influence in erocune and in ey 


# 
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ing vegetable colours. Stuffs dyed with indigo are green when firft taken out of 
the dying-vat, and become blue only by the contact of air. The black dye of 
wool acquires its true flate only by expofure to the atmofphere. Byffi and mu- 
cors, which grow in the dark, are white, but afterwards become coloured in the 
air.. Some infulions and vegetable decoctions acquire 2 deep colour by the con- 
tact of the air. ‘In the difcolouration produced by the oxygenated muriatic acid, 
the fhades of fome of the colours are firft heightened, and fome of them remain 
more or lefs fixed, after having abforbed a quantity of oxygen. The effect of 


' air in colouring vegetables, is evident in the production of the green colour, and 


in modifying the colours of the flowers of plants, ‘The fecula of indigo and 
paftel affume a blue colour only from the abforption of oxygen. The addition of 
a {mall quantity of muriatic acid converts a blue cclour to a green; if more acid 
be added, the colour becomes yellow. Syrup of violets, and tinture of turn- 
fole, lofe their colour by excluding from them carefully the air; but the re-admif- 
fion of air, particularly ‘of oxygen gas, reftores to them their blue thades in all 
their former brightnefs. If the oxygen be allowed to ae for a great length of 
time, the colour paffes to a yellow, 

The yellow or red decoctions of woods, when 2s sea to the air, are covered 
with pellicles, which pafs fucceflively through the fhades of black, brewn, purple 
brown, chefnut red, orange, and yellow. At this laft fhade the alteration ftops, 


and the colour becomes unchangeable. Thefe thades, enumerated in the order in - 


which they ufually take place, are owing to the abforption of quantities of oxy- 
gen, which goes on increafing till the colour paffes from the deep brown to the 
yellow. ‘They were all produced by introducing the oxygenated muriatic acid 
into a decoction of the bark of St. Domingo. ‘The colouring matter precipitated 
in the yellow ftage, was fixed, fufible in the Gre, refinous, foluble in alcohol; 

whilft that in the red, or chefnut coloured ftage, was foluble neither in Ailing 
water nor in alcohol. From thefe and fimilar fas Fourcroy concludes, that oxy- 
gen enters into the compofition of vegetable fubftances, and alters their colours. 


2. That variations in the proportion of this principle, prodtces correfponding 


changes in the fhades of the vegetable colouring fubftances. 
3. That complete faturation with oryect produces often yellow colours, which 


- are the leaft alterable. And, 


4. That the beft means of eieitiig fixed colours for painting would be, to choofe 
colours which had been fubjected to the action of the oxygenated muriatic acid, 
Berthollet has fince given an explanation of the effect of oxygen on the colour- 
ing matter of vegetables fomewhat different from that of F eurcroy. He con- 


' ceives, that the effect produced by oxygenated muriatic acid on colouring matters 


is fimilar to that of a flight combutftion ; that it is owing to the feparation of the 
hydrogen, which, by combining with the oxygen, leaves the carbon predominant ; 
fo that the peculiar colour of the carbon is mixed in a greater or ‘lets degree with 
that: which before exifted. | 

| This effe& is very evident, when fugar, indigo, an infufion of nut-galls, or 
of fumach, is fubjedted to the aétion of oxygenated} muriatic acid. The fugar 


and indigo acquire a dark colour, and exhibit unequivocal proofs of a flight com= 


buition. The infufions of nut-galls and of fumach ie a black depofite, which 
is almoft pure charcoal. 
Thefe phenomena are fimilar to thofe obferved in the didtillavion of an organ- 
ized fubftance ; in proportion as the hydrogen is difengaged, in the form of oil, 
in the ftate of a gas, the fubftance becomes yellow, and i is at laft converted 
into a black charcoal, Whenever, therefore, according’ to’ this’ hypothefis, the 


“oxygenated muriatic acid has rendered a vegetable colour yellow, fawn, or brown, 
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this effe& has been produced by a flight combuftion, in which a larger or fmaller 
proportion of hydrogen has been converted into water; and the charcoal in this 
way becoming predominant, communicates to the fubftance its peculiar colour, 
We. have an example of thefe changes, in the effect of atmofpheric oxygen, 
dew, and oxygenated muriatic acid, on the colouring parts of lint, Thefe be- 
come foluble in the alkaline lixiviums, by an eadaane expofure to the action of 
exygen; but when thefe parts are precipitated from the alkali, colle@ed, and 
dried, they are found to be of a black colour; fo that the theory feems to be 
proved by the colour which they affume, and the pensity of chorea) which 
they afford, by analyfis. ‘ 
It is very probable, that in every sake a part of the oxygen unites with the co- 
jouring parts, without combining in a particular manner with the hydrogen ; 
and that it is in this way that the colouring particles of lint become, by the ac- 
tion of oxygen, more foluble in alkalis than they were formerly. 
Sennebier remarked, that if a folution of the green matter of vegetables in al. 
cohol be expofed to the folar light, it aflumed an olive colour, and was ina few . 
“minutes entirely effaced. ‘When the light was weak, the effet took place more 

flowly. In perfect darknefs, the colour remains without alteration, or is at leaft 
altered very flowly. If the green colour was but flightly changed, it could be 
reftored by the addition of an alkali; but when complete difcolouration: had ta- 
ken place, the alkali produced no change. The green folution underwent no 
change in azotic gas, ner in a veffel that was completely full. 

By expofing .a veffel half filled with this folution ever mercury, Berthollet 
found, after fome time, that the mercury had rifen in the flafk, and that. oxygen 
gas had been abforbed. ‘The liquor, which was of a clear yellow colour, afford- 
ed a refidue which was black, and of a carbonaceous nature, 

‘This chemift placed veffels containing tincture of turnfole inverted over mer- 
cury with oxygen gas, in the light of the fun, and in a dark place, ‘Fhe tinc- 
tute placed in the dark, after a long time, had undergone no change, and no oxy- 


gen gas was abforbed; while the titture placed in the light had loft much of its : 


colour, had become red, and the oxygen gas was in a great meafure abforbed. A 
fimall quantity of carbonic acid was formed, to which the red colour of the tinc- | 
ture was to be attributed. See Elemens del’ Art de Teinture, Tom. I.-p. 44° 

Dr. Bancroft objects to this explanation of Berthollct’s, that it feems impro- 
per to apply the term Combuftion to alterations which refult from a fimple addi- 
tion of oxygen to colouring matters, without a feparation or deftruction of their 
component parts; though a great many of the decays and extin@ions of thefe- 
colours evidently arife from fimple additions of oxygen, Befides, there are few 
Wegetable colours which the muriatic acid does not injure as much as either the. 
nitric or fulphuric acids; and therefore, when the muriatic acid changes or de 
itroys the colours in queftion, it changes or deftroys the affinities on which they 
depend, by producing effects different from thofe of combuftion. Some vegetable 
colours are liable to be impaired, not fo much by an acceflion of oxygen, as by 
the lofs of it. ‘The blue colour of indigo, for inftance, abfolutely depends upon 
a certain portion of oxygen; for a folution of this fubftance, by lofing its oxy- 
gen, becomes pellucid and colourlefs, and afterwards fpeedily returns, through 
all the fhades of yellow and green, to its original deep blue, by expofure to the 
atmofphere or to oxygen gas. This happens alfo to the folution of archil, orcheHa, 
and to the infufion of turnfole, and fyrup of violets, which lofe their colours by | 
being fecluded from the air, and regain them by being placed in contact with it. 
Sce Experimental Refearches, &c. Chap. V. 
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CHAPTER XIX. 
CONCERNING THE ANALYSIS OF PLANTS BY A NAKED FIRE. 


Arrer having examined all the fubftances which may be ob- 
tained from plants, by fimple methods, which are incapable of 
changing them ; and after having confidered thefe matters as 
the immediate principles of organized fubftances, it is necef- 
fary to attend to the alterations sae fuffer when expofed to 
heat. ’ 

The ancient chemifts were acquainted with no other methad 
of analyfing vegetables, and all their refearches into the nature 
of thefe bodies, confifted in determining how much {pirit, oil, 
and volatile falt they afforded by diftiltation. This method is 
at prefent no longer efteemed, as it is known, that moft plants — 


- - afford nearly the fame produéts ; and the ditillation of a great 


number of different vegetables, made by chemifts, in other re- 
{pects deferving the efteem of the public, has only ferved to 
undeceive us. In fact, how can it be imagined, that the ac- 
tion of fire, exerted on all the different principles in a vege- 
table fubftance, fuch as extrac, ‘mucilage, oil, refin, falt, glu- 
ten, &c. which decompofes each of thefe principles in a pe- 
culiar manner, can afford any knowledge refpeCting their na- 
ture and quantity ; more efpecially when it is obferved, that 
the produéts of thefe feveral decompofitions unite together, 
and produce new fubftances, fuch as did not exift in the vege- 
table under examination? The analyfis of vegetables, by. di~ 
ftillation, is therefore complex and fallacious. j 
However, as none of the methods which art is in poffeffion 
of, ought to be neglected in the chemical examination of any 
fubftance, we may have occafional recourfe to this analyfis, 
always carefully obferving, that it is not too much. to be de- 
pended on. It fometimes happens, that when the effects of 
_ aqueous, fpirituous, and oily menftrua, on any fubftance, are 
compared with the alterations produced in it by fire, thefe laft 
confirm the deductions made from the ation of the folvents, 
and by the produ&s of the diftillation, indicate the fubfances 
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contained in greater or lefs quantities, the nature of its, falts, 
&c. But to make valuable dedudtions from the analyfis by 
fife, it is neceffary, ‘1. To be well acquainted with the action 
of fire on each immediate or proximate principle, fuch as ex- 
tract, mucilage, faline matter, oily juices, the fluid, or folid 
part, &c. 2. To compare the produéts, afforded by diftillation, 
of the whole vegetable, with thofe ufually afforded by the 
proximate principles, treated in the fame manner. 3. To 
analyze the vegetable by menftruums, in order to obtain its 
proximate principles, and to make ufeful inductions from the 
alterations it has fuftained by fire. 

The procefs of diftilling vegetables by a naked fire, is very 
ealy and fimple. A given quantity of a dry vegetable is put 
into a glafs or earthen retort, fo as to fill it not more than half 
or two thirds; the retort is then placed in a reverbaratory 
furnace, and a receiver of a proper fize adapted. It was 
formerly fuppofed neceflary to ufe a receiver, perforated with 
a {mall hole, to give vent to the air faid to be difengaged from 
vegetables, and tending to burt the veffels.. But itis at-pre- - 
fent known, that the aeriform fluid which efcapes from thefe 
bodies during diflillation, is fcarcely, ever air, but confifts of 
carbonic acid and hydrogen gas, holding carbon in a ftate of 
folution. Now, as thefe elaftic fluids are produéts of the. ve- 
getable compound by fire, as well as the phlegm, the oils, and 
the volatile falts, it is equally necefiary to colle&t them. . For 
this purpofe, a perforated receiver, communicating with an 
inverted glafs veflel, filled with water or mercury, may be 
ufed. By this means, the liquid produéts are collected in the 
receiver, and the aeriform products under glafs veffels, placed 
on ‘the fhelf of a pneumato-chemical apparatus. When the 
fubftance diftilled affords a concrete falt, an adapter, or long 
glafs veflel, is fixed between the retort and the recelver, in 
order that the fublimation may be made on its internal furface. 
The operation is begun, by placing a few pieces of lighted 
charcoal beneath the retort, and the fire is gradually increafed 
till the veffel is red hot, and nothing more comes over. After 
the whole has become cold, the apparatus is nn orady to exa= 
mine each of the produdts obtained. 

_ Though the diftillation of vegetables never wa jiu 


fa 
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which may be confidered as principles of the plant, yet. thefe 
products differ confiderably from each other, and require to 
be carefully diftinguifhed. 

The firft produét which comes over, is an aqueous i bieaion 
containing certain odorous and faline principles. As‘ the di- 
ftillation advances, the colour and faline properties of this 
phlegm become ftronger. It is fucceeded by an oil, whofe co- 


Jour, confiftence, and weight, gradually increafe. From fome 


vegetables, a light and fluid oil is obtained; but from others, 
a ponderous oil, capable of becoming concrete. The f{mell’ of 
this oil is always ftrong and empyreumatic. During the time 


“it comes over, a quantity of elaftic fluid is difengaged, which 


confifts either of the’ carbonic acid, or hydrogen gas, but moft 
commonly of a mixture of both, holding in folution a greater 
or lefs quantity of carbon. At this period it is that the am- 
moniacal carbonat fublimes, when the vegetable is of fuch a 
nature as to afford it. When all thefe fubftances are paft, the 
refidue of the vegetable is of the nature of coal. We hall 
now proceed to examine more particularly into the nature and 
origin of each of thefe produéts. | 

The phlegm, according to the ancient chemifts, is produced 


| from the water that enters into the compofition of the veges 


table, and partly from the water of vegetation, efpecially when 
the matter is not entirely dry ; fo that its quantity is greater 


or lefs on this account. Moft modern chemifts think, that the 


water obtained in the diftillation of vegetables, is formed by 
the union of the hydrogen and oxygen contained in thefe bodies. 
The phlegm is coloured red, by a {mall quantity of oily mat- 
ter which rifes, and is ufually rendered faponaceous by the 


falt contained in the fluid. The faline matter is moft com- 


monly acid; for which reafon the phlegm ufually reddens the 


fyrup of violets, and caufes an effervefcence with alkaline car- 
bonats. This acid arifes from the mucilage and the oil. But 
_ the phlegm is fometimes alkaline, as happens when nitrous or 


cruciferous plants, or emulfive and farinaceous feeds, are di- 
{tilled ; and it is often ammoniacal, becaufe the ammoniac fuc- 
ceeds the acid, and combines with it. This fact may be af- 


_certained by the addition of a {mall quantity of quicklime, or 


alkali, by which a ftrong {mell of ammoniac will be pro~ 
duced, when ammoniacal falt is prefent. 
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The vils obtained from vegetables i in this fethodt, ate all 
ftrong-{melling, highly-coloured, and poflefs nearly the fame 
properties. Thofe parts of vegetables which contain a large 
quantity of thefe inflammable fluids, fuch as the emulfive feeds, 
afford a farge quantity of oil in their analyfis. Odoriferous 
plants afford an oil, which, at the beginning, lightly partakes 
ef their peculiar fmell, but quickly affumes the characters of 
ether oils of this kind, namely, colour, weight, and-an em-_ 
pyreumatic fmell. AH thefe fluids are very inflammable; the 
nitrous acid fets them on fire, and they are foluble in alcohol. 
They may all,-by reification, be rendered very fluid, light, ee 
and colourlefs, foluble in alcohol, and be converted into the 
flate of etherial or volatile oils.. Thefe empyreumatic oils 
are formed by the action of sai and did not exift in the Rig sox | 
table. ; | 

The volatile falt, or ei nT carbonat, is on obtained 
from certain vegetables ; ; but it is not true, as fome chemifts 
have affirmed, that it is afforded only by the cruciferous plants. 
Alb plants in general, which contain a certain quantity of glu- 
tinous, or vegeto-animal matter, afford more or lefs of amimo- 
niac,. by virtue, of the azot, fhown by Berthollet to exift in 
this vegetable principle. It is very feldom, however, that 
any confiderable quantity is obtained in the concrete ffate, ag 
it is ufnally diffolved in the laft portions of the phlegm. This 
falt is produced by the union of the azot with the hydrogen of 
the oil, and for this reafon it moft commonly paffes over to- 
wards the end of the diftillation. It even feems, that the part 
which: rifes with the phlegm in the analyfis of certain plants, 
fuch as the cruciferous plants, poppy, tue, &c. is always the — 
product of a new combination ; fince Rouelle the younger has — 
thown,. that a plants themfelves ag not contain: it in their 
natural ftate. 

| The elaftic fluids siteniesirsa rein the aitMtatiod of veges : 
tables, appear to depend on the nature of the vegetable. A 
plant which contains a large quantity of oily combuftible fluid, 
affords a large quantity of hydrogen gas. Mucilages, on the 
contrary, afford carbonic acid. We have obferved, at the ar-_ 
ticle of the oxalic acid, that Bergman and Ron bilta! obtained a 
large quantity of carbonic acid from that fubftance, and that 


at 
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the latter chemift thinks, that vegetable acids are for the moft 
part compofed of it. It is not, therefore, to be wondered, 
that mucilages, in which Bergman difcovered the fame acid 
radical as exifts in fugar, fhould afford, by analyfis, carbonic 
acid. Laftly, There are fome vegetable matters which afford 
azotic gas. Thefe aeriform fluids are not extraéted till near 
the end of the diftillation, when the vegetable becomes entire- 


ly decompofed. Hales, who was not acquainted with their — 


nature, obferved, that the quantity of air difengaged during 
the diftillation of vegetables is greater, the more folid they 
ee; ; whence he concluded, that this element was the cement- 
ing principle and caufe of folidity in bodies. It is eafy to 
form a proper opinion of this hypothefis, from what has been 
already faid. | 


CHAPTER XX. 


OF CHARCOAL. 


‘Cuarcoat is the black refidue of vegetables which have fuf- 
fered a complete decompofition of their volatile principles’ in 
elofed veflels. The property of affording charcoal is only ob- 
ferved in fuch organic fubftances as contain the combuftible 
matter called oi/. The formation of coal was formerly attri- 
buted exclufively to the decompofition of this laft fubftance ; 
but we begin to perceive, that the carbonaceous matter exifts, 


ready formed, in vegetables, and that the action of fire merely ~ 


feparates the volatile principles. 

_ Charcoal in general is black, brittle, fonorous, and light ; sit 
retains the form of the vegetable, provided its texture hag been 

confiftent, and the quantity of fluid not very great. If, on the 

contrary, a foft and fucculent plant be decompofed, the volatile 

matters, during their difengagement, deftroy the organic tex- 


ture, and afford a friable coal, which does not poffefs the fi- 


gure of the vegetable. The quantities of coal vary according 


to the folidity and texture of the vegetable. Wood affords 


more than herbs ; gums more than refins ; and thefe laft more 
than fluid oils. Each vegetable fubftance appears to contain it 
Vol. LI, | 
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in different quantities, if we confider charcoal as one of the im- 
mediate principles of this kingdom. . : 
_ Charcoal is a fubftance which pofleffes very fingular proper- 
ties, for the moft part little known. Though it is of the great- 
eft importance-in chemiftry, and exhibits phenomena of © 

mof fingular, kind, no chemift has yet attempted to difcover its 


> nature by a.connetted feries of i inguiries. Stahl, who attended 


7 


more particularly to this fubftance than any other chemift, con= 
‘fiders it as the principal repofitory of phlogifton. The know- 
ledge we poffefs concerning the properties of charcoal is almoft ° 
entirely confined to its economical ufes ; and the labours of Phingiy 
lofophers exhibit nothing which can be called complete refpect- 
ing it. The phyfical properties of charcoal differ according to 
the flate and nature of the vegetable ufed in its formation; it 
is fometimes hard, and, as we have obferved, retains part of 
the organization of the vegetable: other fpecimens are friable 
and pulverulent. Pure oils afford a coal in veryyfine particles, 
known by the name of lamp-black. Its. weight varies accord- | 
ing to circumf{tances. When well made, it has neither tafte 
nor fell in any fenfible degree. Its colour is alfo fubje& to 
variation, and is of a black more or lefs deep, either fhining or 

: dull. But the moft important inguiry re{pecting this product 
of fire relates to its chemical principles. 

Charcoal, expofed to the moft violent heat in dlofed CoG 
ist not in the leaft altered. Heated in the pneumato-chemical 
‘apparatus, it does not afford hydrogen gas, unlefs water be 
oy A rong fire reduces it into vapour. * When ‘heated 
with conta of air, it burns, and is reduced to afhes, but with 
sg tne phenomena, which it is eflentially neceflary to diftin- 
guifh carefully from thofe cof other combuftible matters. When 
fet on fire, it becomes red, and burns with a white flame, which 
ig more confiderable, the larger the mafs. It emits no kind of 
fmoke, but is converted into the elaftic fluid, carbonic acid, 
which, according to Lavoifier, is a combination of the carbo- 
naceous principle and oxygen, the latter forming three-fourths 
of the whole. In this manner the charcoal becomes gradually 
confumed, and leaves only afhes, more or lefs white, and part. 
ly earthy. The different charcoals vary in their inflammabi- 
lity ; a diftin@ion which more particularly afcertains their uti- 
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lity in the arts. Some burn with flame, and are very quickly 
-confumed ; others do not take fire but with difficulty, burn 
flowly, and are not reduced to afhes. but after a long ignition. 
There are fome, as, for example, the charcoal of oils, which do 
g burn but with the greateft difficulty. This charatter feems 
depend on the adherence of the carbonaceous principle to the 
fixed falts of vegetables ; and as the proportion of thefe varies — 
in each vegetable, the denfity of the charcoal, and the quantity — 
of refidue it leaves after combutftion, depend on this caufe. pr 

As every charcoal contains more or lefs fixed falts and earth, 

we diitinguith the pure matter of charcoal, fuppofed to be fe- 
= from the earthy matter, by the name cardon. It is the 
_ carbon only which combines with oxygen, and forms carbonic 
acid. It.is therefore the radical of that acid. 

Charcoal, expofed to the air, attraéts humidity, probably 
becaufe it is very porous, and perhaps likewife: by virtue of 
the falts it contains, though they be not in a difengaged flate. 
When moiftened, it affords hydrogen gas, by heat, which arifes 
from the decompofition of the water ; for when, that fluid is 
paffed in vapour through an earthen tube filled with red-hot 
charcoal, thefe two bodies are converted into hydrogen gas and 

_ aeriform carbonic acid. The refidue is a {mall quantity of 
afhes. Rouélle has obferved that fixed alkali diffolves a confi. 
derable quantity of charcoal by fufion. 

. ~. The fulphuric acid, ftrongly heated with charcoal in pow- - 
Me der, is decompofed by that combuftible fubftance, which has a — 
ftronger affinity than fulphur with the oxygen. 

The nitric acid is much more rapidly decompofed by chars 

coal. Dr. Prieftley obferved that much nitrous gas is produ- 
ced in this mixture. Macquer found that the nitric acid very 
fenfibly effervefces with this body by the affiftance of heat. 
Prouft has fucceeded in fetting fire to charcoal by the addition 

of a nitrous acid, weighing one ounce four drachms and twenty-= 
three grains, in a bottle which held an ounce of diftilled water. 
_ ‘The novelty and importance of his experiments are fuch, that 
I thall quote his own words, extracted from his obfervations 

on Pyrophori made without alum, &c. inferted in the Journal 

de Medicine for July 1778. 
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“« Coal from the extra& of carthamus, reduced to powder, 
and recently calcined, detonated very ftrongly with the ni- 
trous acid, and the rapidity with which the mixture took ~ 


fire, threw up the powder in the form of a very beautiful 


fire-work,. I calcined very fine powder of common charcogil 
and the detonation fucceeded very well. 

“ T introduced about a drachm of the powder of charcoal 
into a very dry glafs retort ; I then poured in about a drachm 
of nitrous acid, which had no fooner reached the bottom of 
the retort, than the detonation took place with the greatett 
rapidity: a flame of more than four inches in length — 
out of the neck of the retort while I held it in my hand, 
which carried with it the powder, and very deep-coloured 
vapours of nitrous acid. Thefe vapours condenfed into a 
oi liquor, fearcely fuming : it confifted of the nitrous 
acid, weakened by the water which entered into the combi- 
nation of that which detonated firft. I poured new nitrous 
acid on the charcoal which remained in the retort, and con- 
tinued the procefs till the whole was entirely deftroyed by 
fucceflive inflammation. : BS iat 

I repeated this experiment with calcined lamp-black ; the 


events were the fame: the retort was found to contain only 
a {mall portion of afhes, fometimes femi-vitrified, and adhe- 
ring to the bottom of the retort. 


«¢ All charcoals in general attract a doufidérable quantity of 


. humidity. It appeared to me, that charcoal calcined in the | 


evening, and kept till the next morning, was no longer pro- 
per for thefe experiments, becaufe it became fenfibly moif- 
tened in that fpace of time. But the moft fingular circum- 
{tance is, that thefe experiments are capricious, and do not 
always fucceed, though with the fame charcoal, the fame 
acid, and the fame proportions. The following manipula- 
tion appeared to me to enfure fuccefs. If the acid be poured 
in the middle of the powder, it does not take fire; but if, 
on the contrary, it be fuffered to run down the fide of the 


| capfule, or crucible, fo as to occupy the lower place, the de- 


tonation is made from that point ; the powder rifes and takes 
fire by the nitrous acid. When nitrous acid is wanting, the 
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4 detonation ceafes of itfelf, and the furrounding charcoal ree 
© mains black.” i 
The aétion of the other acids on charcoal is not known. | 

' This fubftance, aflifted by heat, decompofes all the hulpbusic 
its, and forms fulphures with different bafes. 

It caufes nitre to detonate, which burns it, by means of the. 
oxygen afforded from the falt by the aétion of the fire. A pre- 
paration is made for chemical and pharmaceutical purpofes, 
_ called nitre fixed by charcoal. Two parts of nitre, and one of 
_ powdered charcoal, are mixed, and thrown into a red-hot cru- 

on the fire, A ftrong detonation enfues, after which a 
white mafs remains, which attracts the humidity from the air, 
confifting of the fixed alkali of the nitre and of the charcoal 
united to the carbonic acid. By lixiviating this mixture, the 
water diffolves the fixed alkali, and leaves . fubftance fuppofed 
to be an earth. 
Sulphure of potath diffolves charcoal very. readily both by 
he dry and moift way, and even combines with it more readi- 
ly than any other fubftance. This difcovery is due to Rotielle. 

Metals do not unite with charcoal, but their oxyds recover 
| the metallic ftate when heated with this fubftance. We have 
feen, at the article of Metals, that this phenomenon may readi- 


ly be accounted for, from the affinity-of the eayae with . | 


carbonaceous principle. 


The action of vegetable fubftances on charcoal has ee s Biel . 
‘much examined. Jtis only known, that a mixture of this 


fubftance with fat oils renders them inflammable by the nitrous 
acid ; a circumftance which confirms the theory of Rouelle re- 
fpecting the inflammation of oils by this acid. ‘Within thefe 

few years, it has been pretended that charcoal: is very ufeful 
do bleaching and in parieytns the vegetable liquors with which 
it is heated 4. 

All the facts here related concerning the known properties 
of charcoal tend to prove, that this body is Rompoled of com- 
buftible matter, falts, and earths. 


The peculiar combuftible matter sndeWeounitares more the ne 


three-fourths of charcoal, or the carbonaceous principle pro- 
_perly fo called, is as yet fearcely at all known. It appears, 


penteret, ae the ftrongeft affinity with oxygen, which it — 
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takes from almoft every other body, and that in one parti- 
culars it refembles the native carbure’ of i iron >, ; 

“The various ufes of passat in the arts and in chemifiry are 
well known, 


* 
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Pie bie obfervations to which Fourcroy alludes, are thofe of Mr. Lowitz of Pe- 
terfburgh. This chemift recommends charcoal that has been properly burned, 
and finely powdered, as the beft means of correcting the bad {mell and tafte of 
putrid water. He recommends it alfo to purify vegetable liquers from the oily, 
mucilaginous, refinous, and particularly the colouring parts which they contain. 
‘This effect of the charcoal feems to be merely mechanical, and not chemical; for 
as foon as the porous fubftance of the charcoal i is filled with thefe oily and colour- 
ing sama it ceafes to act till they are feparated from. it, which may be done 
by means of heat. See Crell’s Annal. 1786, B. I. f, 293. 1788, B. I. f. 36. 1793: 
Biuly eR SS s 
- b Dr. Bancroft, in a note, page 48. of his Philofophy of Permanent Colours, re~ 
marks, “ that Lavofier, Berthollet, and other pneumatic chemifts, feem to confider 
the black colour of charcoal as naturally belonging to the vegetable matter from ~ 
; Which i it is formed, and not as ‘the refult oreffec of combuttion. -'To me,. how; 
eveb, charcoal feems to be a kind of vegetable oxyd, confifting of the carbona- 
ceous bafis united to a certain portion of oxygen, enough to render this bafis 
black (as it occafions the blacknefs of manganefe), but not enough to faturate and | 
convert it into carbonic acid. ‘Hard woods contain fo great a portion of the bafis 
of charcoa}, that if it really exifted therein with its black colour previous to com- 
buftion, it is apo a to conceive how they fhould ever appear white, yellow, 
. red, &c. fince, in « ne, Ke. we find, that laying other colours upon a black ~ 
ground only incr reafes st blacknefs. Neither do I think that this ‘blacknefs-is the 
only circumflance in which charcoal differs from its bafis, or the ftate in which 
‘the vegetable.part thereof exifted previous to combuftion. On the contrary, Iam 
perfuaded, that its oxydation gives it new and very remarkable properties. Four- 
croy has informed us (See dun. de Chem. V.), that the aqueous extracts of feveral _ 
colouring matters, by being left for a confiderable time expofed to the air, ac= 
quired acid, combined with a confiderable portion of oxygen, and thereby af- 
fumed new colours, and at the fame time became themfelves much more fixed and 
permanent than before; es feems to be the cafe (though in a greater degree), 
f the vegetable bafis of indigo and that of charcoal. This lat is indeed never 
 eenvered into charcoal but by fuch a degree of heat as muft neceffarily occafion 
its combuftion with oxygen, (which never can be wanting even in clofe veflels, 
becaufe it exifts in the air veffels and other parts of bbtois ; and when this 
. gonverfion is made, the charcoal is rendered infinitely more indeftructible than 
apy other vegetable matter, as it will refift the combincdigétion ‘fun, air, moifs 
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ture, &c. for hundreds of years; and, indeed, it can hardly be deftroyed but by 
fuch farther combuftion as will change it into carbonic acid gas. ‘This indeftruce 
tibility, as well as the black colour of charcoal, feem, therefore, to refult from 
the combination of oxy gen ‘with its bafis, Were not this the cafe, and-did it 
really exift with its black colour naturally in vegetables, why do we not. find it 
aining entire after the other parts of vegetables are feparated or deflroyed by 
entation, putrefaction ? &c. and why does it diffolve and rot with them undi- 
flinguifhed, and contrary to what happens when it exifts feparately, and in the form 
of charcoal? and why, when in this form, will it not recombine with matters 
fimilar to thofe feparated from it, and enter with them into fermentation, &c. as 
it furely ought to do if it had acquired no new property, and only been. left in a 
diftin@ form by the fimple abftraction of thefe matters?’ ; 
a This conjecture with regard to the nature of charcoal, is now, be falhy a 
by the late interefting experiments of Morveau on the combaition of the dia- 
mond. rei) f 
, In thefe experiments, the folar heat was apitieds by means we a, baited lens, to 
the diamond, placed in a {mall porcelain cup, and furrounded in a proper appara- 
tus with oxygen gas. i 
In one experiment, after being expofed for twenty minutes to the lens,, the dia- 
; mond didnot take fire. It appeared at firft farinaceous, and afterwards fenfibly 
blackened on its furface.’ When the focus was ‘intercepted by an opaque body, 
the diamond did not appear to have undergone ‘any alteration, except: having ace 
ee a yellowifh fhade, fimilar to that of clear amber. i, 
In another experiment, a flight fcintillation rere but the diamond did not 
continue its own combuftion. . ge 4 

In.a third experiment, in which a ftill more powerful lens was biked ‘the dias 
mond exhibited ‘a black point at the angle diredtly ftruck by the folar;rays., Af- 
ter this, it foon became completely black, and. of a coaly appearance; the in- 
ftant afterwards brilliant, and, as it were, boiling points were difkingtly per- 
ceived on the black ground. ‘The folar rays being intercepted. for a minute, . the 
diamond appeared of a tranfparent red colour } and afterwards, when a cloud ob-" 
icured the fun, it appeared of a much’clearer white than at the.commencement of 
the operation, When the fyn re-appeared i in full brightnefs, the furface. of the 
diamond affumed a’ metallic brilliancy.: ‘It was then fenfibly diminifhed in its fize, 
not more than 1-4th remaining. It was without any marked grain or édges, 
ut fill very white, and of a beautiful tranfparency.  - Wh 

This diamond was expofed a fecond time to the folar light, and las twenty 
minutes entirely confumed. During this expofure, the fame. appearances were 
obferved. A folution of barytes introduced over the mercury, became imme- 
“diately milky, while the volume of the. gas was diminifhed, In this procefe, a 
greater quantity of carbonic acid was obtained than what would have been ob- - 
tained, had the diamond been in the fame ftate with common charcoal. Inftead 
of the proportions of 0,28 of combuftible fubftance, with 0,72 of the acidifying 
principle which obtain in the combuition of charcoal, the proportion in the coms 
buftion of the diamond -was 17,83 0f carbon, and 82,12 of oxygen. . 

This diamond, af which Morveau effected the complete combuftion, was ana 
‘tive otohedral cryftal, of 199,9 milligramms in weight.” It confumed during | 
combuition, 677 centimetre cubes of oxygen gas, and afforded x1 17,96; millil 
gramms of carbonic acid. Morveaw has carefully fbmnmed up the refults sit his 
difcovery im the following inferences, : 

rolt isnot merelytby its colour, weight, Seeded aaekeshina' ant other 
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fenfible qualities, that the diamond differs from charcoal, as has hitherto been 


imagined, "i 
a Neither is it only by the ftate of helen in the matter which couidtivates 


diamond. 

3. Nor laftly, is this difference owing to the 200th nase of readue awhiceche 
charcoal affords, nor to the fmall quantity of hydrogen which it contains. om 5 

4. But the moft effential diftin¢tion exifts in the chemical properties. & 

/ . g, The diamond is the pureft combuftible fubftance of this genus. - 

6. The product of its combuftion, or of its combination with the oxygen to the 
point of faturation, is carbonic acid without refidue. 

4. Charcoal burns at a temperature which may be eftimated at 183° ‘of the 
centigrade thermometer. ‘The diamond burns only in a temperature of about go 
pyrometical ee which in the feale of Wedgewood conftitutes’ a difference of 
from 188° to 1765° 

8. Charcoal fet on fire maintains by itfelf in oxygen gas the temperature necef-. 
fary for its combuftion, but the combuftion ef the diamond ceafes as foon as it is 
no longer maintained by the heat of the furnace, or by the concentration of the 


folar rays. 
9. The diamond requires for its complete combuftion a much greater quantity — 


of oxygen than charcoal does, and produces alfo more carbonic acid; for r _part 
of charcoal abforbs in combuftion 2,527 of oxygen, and produces 3,575 of carbo- 
nic acid; but 1 part of the diamond abforbs fomewhat more Gen 4 parts of OXY>_ 
gen, and produces 5 of carbonic’ acid. Fe 
10. There are fubftances which exift in an intermediate Mate of compofition be- 

tween diamond and charcoal; thefe are plumbago, or the native carbure of iron, 

a ) the incombuftible foffil coal, the carbure of alumine of Dolomieu, anthracolite of 
Werner, the black matter united to iron, in the ftate of caft iron and fteel, coaly 
refidues difficult of incineration, and charcoal itfelf unburned by the action of a 
{trong heat, without the contact of air, ‘The proper name for thefe {ubftances 
is oxydules of carben. 

Thefe fubftances mixed, or weakly combined with three or four hundred oats of 
their weight of iron or alumine, afford, by their combuihian, carbonic acid like 
charcoal and the diamond, 

They approach t6 charcoal in their colour, lightnets, and opacity. Like that 

" " fubfance they decompofe water, cement iron, difoxygenate metals, fulphur, phof- 
‘ phorus, arfenic, and, like charcoal, they condu& the ele@tric fluid. 

They approach to the nature of the diamond in containing much more combuf- 
tible matter than charcoal, which is manifefted by their abforbing more oxygen, 
and more carbonic acid, in their decompofing more nitrous acid, in their refufing 
to burn, even in fufed nitre, unlefs at a very elevated temperature, and in their 

‘  combuftion ceafing when that temperature is diminifhed. 
They appear to differ from each of thefe bodies, by their property of pro- 
ducing the galvanic irritation with zinc, as well as filver does; an effe& which i is 


not produced either with the diamond or with charcoal. 
12. The diamond, therefore, is the pureft carbon, the pure acidifiable bafis of i 


the carbonic acid. 

Its combuftion is effected at igs periods, which require three different tem- 
peratures. At the firft and leaft elevated temperature, the diamond affumes a 
‘black and leaden colour. © This is the firft degree of oxydation. Itis the ftate of 
plumbago, and of the anthracolite. | 

At the fecond temperature, which may be eftimated at 18 or 20 pyrometrical 
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degrees, there is a new, flow and fucceflive, combination of oxygen. It is a pro- 
grefs of oxydation which conftitutes the habitual ftate of charcoal, or rather that 
in which it is found, after the a@tion of a ftrong heat in clofed veflels has difen- 
gaged part of its oxygeu. 
Plumbago is therefore an oxyd ok the firft degree, or oxydule, charcoal an oxyd 
the fecond, and carbonic acid the product of the complete oxygenation of carbon. 
“spot therefore, that we could operate with fofficient precifion to take 
rom the furface of the diamond the black matter, in proportion as it formed, by 
withdrawing it fuddenly each time from the action. of the folar heat, we, should 
undoubtedly convert it into charcoal, or at leaft into plumbago, if the too rapid 
tranfition of the laft degree of oxydation to yet apa fhould not permit us-to 
‘obtain: it in this ftate. 


13. Laftly,. From thefe principles flow many important onfequences to chemify 


try and the arts. 


Y 
; r ‘After this conclufion it will no doubt. be demanded, how it happens that the 


fimple matter, the pure carbon, er diamond, is fo {carce, while ‘its compounds in 
different flates are fo abundantly difperfed ? To difpel the ‘aftonifhment of thofe 
who might confider this a ground of diftruft, I fhall remind them, that the alu- 


- 


minous earth i is likewife one of the commoneft fubftances, though the adamantine » 


{par, no lefs rare than the diamond, is neverthelefs alumine; that iron exifts 
every where, under every form, excepting in the ftate of purity, for the exiftence 
of native iron is fill doubtful. The wonder. confifts only in the oppofition be- 
ween 1 facts and our opinions; it difappears in proportion as we difcover and ap- 
propriate the powers of nature to produce the fame effects. See Ann. de Chem. 
Tom. XXXI. p. 72. 
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CHAPTER XXI. 


PONCESNING TH FIXED SALTS AND EARTHS OF aes. 


Wun a agitate aries aii een burned, a grey, blackith, 


or white matter remains, according to the nature of the char- 


coal. This fubftance, called a/bes, is very compounded ; when 


well made, it contains only faline and earthy fubftances, mix- 
_ ed with iron, and a fmall quantity of manganefe. When the 
charcoal has been burned with difficulty, the afhes ftill retain 


a {mall portion of inflammable matter. Lavoifier, on examin- - 


ing the wood afhes ufed by the faltpetre-makers,. found them 
to contain extractive and refino-extraGtive matters. The faline 
fubftances obtained, by lixiviation, from athes, have been call- 


ed the fixed» falts: of. plants. The incineration of magetalas | 


is ufed for obtainin g three kinds of falts, which we ‘thail he 
defcribe. 

x. Potafh, from which the vegetable fixed alkali is hah 
ed, is prepared in the north, by burning wood, with which 
thofe countries abound. This falt is very impure; it often 
contains combuftible matters, which diminith its whitenefs, and 
frequently neutral falts, fuch as the fulphats of potath, of foda, 
and of lime, the muriats of potafh and of foda, a fmall quan- 
tity of carbonat of foda, with the-oxyd of iron and earthy 
fubftances. To purify this falt, and to extract the potafh pure, 
it is diffolved in the fmalleft poffible quantity of cold water. 
The fluid becomes charged with the alkali, and fome of the 
neutral falts ; and the earth, the charcoal, the iron, and the 
{ulphat of lime, often contained in potafh, are feparated by 
the filter. This folution is then evaporated to a pellicle, and 
the feveral falts it contains are fuffered to crytftallize by cool. 
ing. After feveral filtrations, evaporations, and cryftalliza-_ 
tions, when the lixivium no longer affords any neutral falt, it 


is evaporated to drynefs, and calcined. ‘The falt is then car-_ 


_bonat of potath, mixed with the fame alkali in-a cauftic ftate: 
it feems, however, always to contain fome neutral falts, and 


+a fmall quantity of earthy fubftance, which 13 ‘7 ited by || 


- that manufaéture. 
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ftanding, and may be feparated by the filter. After which, it 


. may be ufed in the niceft chemical experiments. 


2. Seda of commerce, is the refidue of the combuftion of ~ 
plants that grow on the fea coafts. It is prepared at Alicant 


in Spain, in Languedoc, at Cherbourg, &c. by burning vari- 


ous fpecies of plants: At Alicant, they ufe the kalis ; and at 
Cherbourg, the algas, and fucus, commonly known by the 
name of varech. The firft plant contains a much greater _ 
quantity of foda than the fecond, which affords fcearcely any. 

Thefe different plants are burned in a trench. At Cherbourg, 


_ when the combutftion is advanced, and the afhes are very hot, 
_ they are ftrongly agitated, and kneaded together with large 


poles. By this motion, the fubftance, which is fufficiently 
hot to undergo a kind of femi-vitrification, takes the form of 
hard and folid lumps, known in commerce by the name of 
falicore, falicote, lamarie, and alun catin. The names, by which 
it is more particularly diftinguifhed, denote either the plant 
f-om which it was obtained, or the country where it was made. 
The foda of Alicant, likewife called barilla, is the beft for 
chemical purpofes, and thofe arts which require much fixed 


alkali. The foda of Cherbourg, or of varech, contains lefs 


alkali, and ought not to be ufed in chemical experiments ; but 
it is advantageoully ufed in the manufacture of glafs, becaufe 
the vitreous frit it affords is found to be very ferviceable in 


The foda of commerce, chemically confidered, is a com-. 


- pound of’ cauftic foda, carbonat of foda, carbonat of potafh in 


a fmall quantity, fulphat of potafh and of foda, muriat of foda, 


‘charcoal, iron in the ftate of a pruffiat, or of Pruflian blue, 


according to the obfervation of Henckel, and earth, partly dif- 
engaged, and partly combined with fixed alkali, as in that of 
Cherbourg. To feparate thefe fubftances, and obtain pure 
carbonat of foda, it is diffolved in cold diftilled water, and fil- 


‘tered, to feparate the earth, iron, and coaly matter ; after 


which it is evaporated, as we have obférved concerning potath. 
This alkali is purified more eafily than that of potath, be- 
caufe, as it cryftallizes more readily, it can be better fepa- 


-yated from the portion of cauftic foda; yet it contains fome 
of the neutral falts, and Pruffian blue, when firft cryftallized, 
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which mutt be feparated by opaaded folutions and cryftalliza- | 
tions. 

3. Fixed falts are prepared in pharmacy, which have ben 
greatly recommended by Tachenius, and are ftill diftinguith- 
ed by his name. The procefs of this chemift confifts in placing 
the plant, whofe falt is propofed to be obtained, in an iron 
pot. This veflel is heated till its bottom is red hot ; the plant, 
which is continually flirred, emits much fmoke, and takes fire, 
at which time the pot is covered, fo that the {moke may be 
diffipated, and the flame extinguifhed. By this means, the 
plant is gradually confumed. When reduced to a kind of 
blackifh afhes, it is lixiviated with boiling water, which af- 
fords 2 yellowifh, or brown falt, by evaporation to drynefs. 
This falt is often alkaline, but is very impure ; it is coloured 
by much extractive matter, which is mixed with all the neu- 
tral falts the plant contained. As it is a faponaceous com- 
pound, good effects often follow its ufe; but it cannot be fupe 
pofed to pofflefs the fame virtues as the plant from which ite 

was extracted, becaufe its principles have neceflarily been al- 
tered by the combuftion. It would be of confiderable ufe to 
examine, analytically, the different fixed falts of plants, pre- 
pared after the manner of Tachenius, in order to difcover the 
faline and extraGtive matters they contain, and to determine 
their virtues, and the dofe in which each 1 aught to be admi. 
niftered. 

4. When all the faline matter is eats off from the afhes 
of vegetables, the remainder is a pulverulent fub{ftance, more 
or lefs white, or coloured, infipid, infoluble in water, and 
hitherto confidered as an earthy fubftance. 

& Iron may be extracted from this refiduum by the magnet. 
This metal, as well as the manganefe which vegetable afhes 
have lately been found to contain, exifted, ready formed, in» 
the vegetable. Many philofophers have fuppofed, that the | 
colours of plants are produced by iron. Baumé, who, in his 
memoir concerning clays, has mentioned the earthy refidue of Pi 
vegetables, affirms, that it forms- alum with the fulphuric ; 
acid, and likewife fulphat of lime, flightly differing from that 
which is produced by pure calcareous earth. Hence, Baumé 
thinks that the earth of vegetables confifts of alumine, and an 


¥ 


® 


“RESIDUES OF BURNED PLANTS. 20 Wt 


\ 


earth refembling calcareous eatth, though it fenfibly differs 
from it, according to him, in not forming quicklime by the 
ation of fire. He thinks, that the alumine is formed in thefe 
3 organized fubftances by the collifion to which filiceous earth 
is expofed, and the aétion of acids with which it combines ; 
that the alumine, once formed, pafles to the ftate of calcare- 
ous eatth, by fucceflive elaborations in the tubes of vege- 
tables. aa 
We may here obferve, that the difcoveries made in Sweden, 
on the faline nature of bones, which appear to be the fame 
with refpeét to animals as the fibrous parts are in vegetable 
fubftances, render it probable, that this refidue is far from 
being merely an earth. An accurate analyfis, fuch as has not 
hitherto been made, may fhow, that this fuppofed earthy fub- 
ftance is calcareous phofphat ; at leaft we may fufpedct this to 
be the cafe, fince the experiments of Margraaff and Berthollet, 
who have obtained phofphorus from muiftard feed, from gluten, 
and from feveral other vegetable fubftances, and thofe of Haf- 
fenfratz, who has extracted phofphoric acid from many of the 
plants which grow in marthes. 


CHAPTER XXII 


CONCERNING FERMENTATION IN GENERAL, AND THE VINOUS 
FERMENTATION IN PARTICULAR. 


Arter having confidered vegetables in the ftate in which: 
they naturally exift, we fhall proceed to defcribe the changes 
they experience in different circumftances.. Thefe alterations, 
_ which entirely depend on their nature, *are always the confe- 


quence of a phenomenon called fermentation. 


Fermentation is a fpontaneous commotion in a vepetable 
-fubftance, by which its properties are totally changed. This 
commotion is peculiar to thé fluids of organic matters; no 
other fubitances, except thofe which have been elaborated by 
the principle of vegetable or animal life, being fufceptible of - 
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it.) Chemifts have not fufficiently attended to this important 
truth, whofe application to the phenomena which take place 
in organized bodies, cannot but be of the greateft ufe in me- 
dicine and in the arts. tala 

There are feveral circumftances required in order that fer- 
mentation may proceed. .Such are, 

1. A certain degree of Auidity = dry: fubftances, i in fact, do 
not ferment at all. 

2. A certain degree of baat Each kind of fermentation 


_vequires a due degree of heat, but cold ftops the progrefs of 


every ferment. 

Chemitts, after Boerhaave, wie diftinguithed three Asinds 
of fermentation: the vinous, which affords wines and alcohol ; 
the acetous, which affords vinegar, or acetous acid; and the 
putrid fermentation, or putrefa&tion, which produces ammo-. 
niac. It muft be obferved, that there are many fermentatory 
procefles which do not feem to belong to thefe three kinds ;. 
fach, perhaps, are the fermentations of bread, of mucilages, 
that which developes the colouring parts, &c. It has been 
thought, that the fermentations always follow each other in 
the order we have mentioned ; but there are bodies which be-* 
come acid, without having previoufly undergone the vinous 


fermentation ;. and there are others which putrify without 


paffling through the two firft ftages. We may likewife ob- 
ferve, that the inteftine motion of maturation appears to con- 
ftitute a kind of primitive fermentation, By) which agchanine 
matter is developed, 

The vinous fermentation, is that which produces wines and 


-aleohol. It may be confidered with refpe& to, 1. The condi- 
tions neceflary to its produétion; 2. The phenomena which 


accompany it; 3. The feveral fubftances fufceptible of this — 

fermentation; 4. Its caufe; and, 5. Its produéts. 
Experience has fhown, that all vegetable. matters are. not 

capable of.pafling to the vinous fermentation, but that the 


union of feveral peculiar circumftances is neceflary for this 


purpofe, Fi 
Thefe conditions are, 1.; A) SEL it Ee mucilage. Tha rel 
ftance only is capable of pafling to the vinous fermentation, 


and of forming wine. 


: * 
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2. A degree of fluidity, flightly vifcid. If the vegetable 
fluid be either too thick, or too thin, it will not ferment. 

aes degree of heat, from twelve. to fifteen degrees of 
Reaumur’s thermometer, or between fifty-five and furtive of 
Fahrenheit. 

4. A large mais, in which a ‘vapid. commotion Bite be. @X- 
cited. . 
When thefe four conditions are united, the vinous focineas 
tation takes place, and is known by the following charatteriftic 
phenomena. 

_t. An inteftine motion is excited in the liquor, which j in 
creafes till the fermentation is well eftablithed. 

2. The bulk of the mixture is quickly augmented, and this 
augmentation follows the progrefs of the inteftine motion. 

3. The tranfparency of the fluid is diminifhed by opake 
filaments, which are agitated, and carried to every part of the 
fluid. 

Se A degree of heat is produced, equal ‘to alone degrees 
_(feventy-two ‘and a half F seen betty according to the Abbe 
Rozier. 

5. The folid parts, mixed with the liquor, rife and float, in 
- confequence of the difengagement of an elaftic fluid. 

6. A large quantity of carbonic acid gas is difengaged. This 
gas forms a flratum in the upper part of the fermenting vats, 
which may be eafily diftinguithed from air. In this ftratum 
it was, that Dr. Prieftley and Duc de Chaulnes made their 
valuable experiments. - Candles, plunged in this ftratum, are 
extinguifhed, and animals die therein ; lime water is precipi- 
tated, and cauftic alkalis cryftallize_perfe@ly. This acid, con- 
tained in the fermenting vats of brewhoufes, frequently pro- 
duces the moft fatal effets on the workmen. 

7. The difengagement of this gas is accompanied with ‘the 
formation of a great number of bubbles in the vifcid liquor, 
through which the carbonic acid muft pafs. 

All thefe phenomena gradually ceafe, in proportion as the 
liguor. lofes its {weet and mild tafte, and becomes brifk, pene- 
trating, and capable of producing intoxication. | 

Neceflity has induced mankind to prepare fermented ietttids 
- with a great number of different vegetable fubftances ; but ex- 


3 


he 
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perience has fhown, that faccharine matters alone are capable 
of forming this kind of fluid. The following me moft com-_ 
monly ufed, Tequire to be enumerated. 

1. The juice of grapes produces wine, properly fo called: 
it is the beft of all fermented liquors. The art of cultivating 
vines, which is of great importance, requires an attention to 
the following objeéts. 1. The nature of the foil. It is known, 
that a dry foil is in general well adapted to this plant, and 
that a ftrong foil does not agree with it. 2. The cultivation 
of this vegetable. It is pruned ; its branches are bent, to im- 
pede the courfe of the fap; care is taken that it be expofed to 
the heat of the fun, and more efpecially to the heat reflected 

from the earth, &c. It is not manured, &c. 3. The hiftory 
of its vegetation, its expofition, its\ flowering, the formation 
and ripening of the grape. 4. The accidents to which it is 
expofed, fuch as froft, heavy rain, moifture, &c. 5. The time 
of vintage, which fhould be dry and hot. Thefe preliminary 
circumftances being known, the art of making wine is to be 
confidered, which confifts in putting the ftalked grapes into a 
veflel, expofed to a heat of fifteen or fixteen degrees, to break, 
agitate, and turn them over. When the fermentation is excit- 
ed, and all its phenomena take place, the juice of grapes, or 
~muit, fhould be neither too fluid, nor too thick ; in the firft 
cafe, it requires to be thickened by boiling ; in the latter it is di- 
luted with water. When the wine is made, it is drawn off 
into cafks, which are left open, where it experiences a fecond 
infenfible fermentation, by which its principles are more inti- 
mately combined ; 2 fine lye, and a falt, known by the name 
of tartar, being precipitated. To preferve the wine, rags 
dipped in fulphur, are burned in the cafk which contains it. 
The knowledge of the different kinds of wine is an obje& of 
confiderable importance. France produces a great number of 
excellent wines. hofe of Burgundy are preferable to any 
other for conftant ufe, becaufe their principles are perfectly 
combined, and no one predominates over the other. The 
wines of the province of Orleans refemble thofe of Burgundy, 
when they have been matured by keeping, which combines the 
excefs of alcohol they contain with their other principles. The 
ted wines of Champaigne are excellent, and of a delicate’ fla- 
i . 2 
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your. The white wine of this province, which does not 
fparkle, is to be preferred to the fparkling wine, whofe pene- 
trating and fubacid tafte, as well as its property of {parkling, 
depend on the carbonic acid contained in it, when bottled be- 
fore the fermentation was finifhed. The wines of Languedoc 
and Guienne are. of a deep colour, and are excellent bracers 
and ftomachics, efpecially when of a good old age. The wines 
of Anjou are white, very fpirituous, and intoxicate quickly. 

As to foreign wines, thofe of Germany, known by the name 
of Rhenilh and Mofelle, are white, and very {pirituous ; ; their 
| tafte i is keen and penetrating, and they quickly produce intoxi- 
cation. Some wines of Italy, fuch as thofe of Orvieto, Vicenza, 
the Lachryma Chrifti, cic. are well fermented, and refemble — 
the good wines of France. ‘Thofe ‘of Spain and of Greece are ; 
in general {weet, crude, imperfectly fermented, and very un- 
wholefome. We mutt, however, except thofe of Rota and Ali- 
_ cant, which are with juftice efteemed to be Romachic and cor- 
- dial. ‘is 

‘2° Apples and’ pears afford ee dna perry. Pie {pecies 
of wine is very eee and affords. Ee brandy, as M. a’ Arcet 
4 has fhown. 

3. Cherries ford a tolerable good wine, from which a kind 
of brandy is diftilled, called Kirchenwaffer by the Germans. 

. 4. Apricots, peaches, and Leia afford @ wine of inferior 
quality. 

5. Impure fugar, diffolved’ in water, ferments readily : from 
this kind of wine, a fpirit, eaucd rum, ute 6 guildive, &c, is 
made. 

6. The feeds of gramineous plats: and efpecially Rider 
afford a fpecies of wine, called beer. The art of brewing rela a 
fifts in the following procefles. . Barley is fteeped i in water for 
thirty or forty hours, after which it is laid in a heap, to {prout 
Bor germinate ; it is then dried in a kiln, and the buds feparat- 
ed by fifting ; after which it is coarfely ground, and is diftin.. 
 guifhed by the name of malt. A certain quantity of malt is 
put into a veffel, called the mafh-tun, on which water, nearly 
boiling hot, is poured, which diffolves the mucilage. Vhis 
being drawn off, a fecond quantity of heated water is poured 
on the malt, and in like manner drawn off. This fluid, called 
_ Fol. iil. . pe O 
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called wort, is boiled up with hops, and is put, together with 
yeaft, into a veffel, called the cooler. When the fermentation 
“begins to fubfide, _ the beer is ftirred up, and drawn off into 
‘cafks ; the fecond fermentation throws up afcum, called yeaft, 
which ferves to excite fermentation in future /brewings. The: 
germination developes a faccharine matter in the barley, to 
which it owés its praperty of forming wine: the fame procefs 
fucceeds with moft other gramineous feeds. 

The whole of thefe facts prove, that the faccharine matter 
js the only principle of vegetables capable of pafling to the vi- 
nous fermentation, and that water is neceflary for the production 
of this inteftine motion. Modern chemifts think, that the vinous 
fermentation confifts only in a change in the proportion of” the 
principles of the fugar. A great part of its oxygen feizes the 

carbonaceous matter. of the fugar, and forms carbonic acid, 
which is difengaged during this fermentation ; while the hy- 
drogen, united with a fmall portion of the carbon, conftitutes 
wine, and is capable of forming a very light combutftible 
fubtle body, containing much lefs carbon than the sie pad 
much more inflammable: this is alcghol. | 

The produé& of.all thefe fermenting fubftances, is a liquor — 
more or lefs coloured, of an aromatic {mell, a penetrating and 
hot tafte, which, in {mall dofes, affifts the action of weak 
fibres, but produces intoxication when taken too largely. It 
is univerfally known by the name of wine. 

The wine of grapes, for example, is compofed of a large 
quantity of water, an aroma peculiar to each wine, of a prin- 
ciple approaching to alcohol, an effential {alt called tartar, and 
an extracta refinous: colouring matter, which produces the co- 

Jour in red wines. | 

Before we proceed to defurihe: the methods of osiilang 
thefe principles, it will be proper to defcribe the ufes and pro- 
perties of the fluid itfelf. Wane diflolves many fuftances, by 
virtue of the water, the alcohol, and the effential acid falt, of 
which it is formed, It unites with extracts, refins, certain | 
metals, &c, On thefe properties depend the preparations of 
medicinal wines, fuch as, 1. Emetic wine, prepared by ma- 
cerating four ounces of crocus metallorum in two pounds of 
good white wine ; the liquid is filtered, or is ufed without 
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filtration, in paralytic or apoplectic cafés. 2. Chalybeat 
wine, made by digefting one ounce of fteel filings with two 
pounds of white wine: it is an excellent tonic and aperitive 
medicine, 3. Lhe wines of vegetables, prepared (a) either 
with red wine, in which aftringent or aromatic plants are ma- 
cerated ; (b) or with white wine, which ig ulually employed 
with antifcorbutic plants ; (c) or with Spanith wine: the wine 
of Squills, and alfo the liquid laudanum of Sydenham, are 
prepared with this wine. The latter is made by digefting for 
feveral days two ounces of fliced opium, one ounce of faffron, 
a drachm of powdered cinnamon and cloves, in a pound of 
~Spanifh wine. This medicine is avery good fedative, taken 
in the dofe of a few drops, efpecially in cafes in which it is 
feared that opium may weaken the patient, or Atop fome ufe- 


ful evacuation. 


- 


The ation of fire is commonly ufed to decompofe wine, and 
feparate it into its feveral principles. The diftillation is per- 
formed in an alembic of tinned copper, to which a receiver is 
adapted ; as foon as the wine boils, a colourlefs fluid, flightly 
opake, and milky, of a hot and penetrating tafte, and a ftrong 
agreeable fmell, comes over. This fluid is received till the va. 
pours no longer take fire by a candle. It is called brandy, and 
confills of water, alcohol, and a {mall portion of oil, which 
renders it milky at firft, and after a certain time colours it yel- 
me law: > The colour of old brandy in commerce does not, how- 
ever, arife from the oil alone, which comes over in the diftil- 
4 dation, but likewife from the. extraG@ive matter it takes from 
- the cafk in which it is contained. Brandy is the fluid from 
which alcohol is extraéted, as we thall hereafter fee. The re- 
J fidual liquor, after it has afforded brandy, is of an acid auftere 
tafte, turbid, and depofites a large quantity of faline cryftals, 
which appear to be tartar. The wine is therefore entirely de- 
_ compoted, and cannot be reftored to its former properties by 
combining the fpirituous produd with the refidue. Hence the 
analyfis appears to be complicated. If the refidue of wine 
‘which has afforded brand y be evaporated, it takes the form and 
confiftence of an extra&. The colouring part may be feparat. 
ed by the addition of alcohol, which does not aé& on the tartar. 
Water does not precipitate this tin@ure. By evaporation of 
| O ij 
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the tinéture to drynefs, a refidue is obtained, which quickly 
takes fire, and is foluble in water; it is a true refino-extrac- 
- tive fubftance, which the alcohol, formed by fermentation, has_ 
_ extrated from the fkins of the grapes. From this analyfis it 
appears that wine confifts of water, the principles of alcohol, 
tartar, colouring matter, and of an aroma, which is deftroyed 
or modified by the action of fire. We have already explained 
the nature and properties of thefe fubftances ; ; alcohol only Te= 
mains therefore to be treated of. _ ; 
Before. we proceed to {peak of. this product, we thall take 
notice of a fubftance that precipitates from wine during its fer- 
mentation, and is called /ees. It confifts of the feeds and fkins 
of grapes, impure tartar, and fulphat of potath. By diftilla- 
tion with a naked fire, it affords brandy: treated in a retort, 
it affords acid phlegm, oil,: ammoniac ; and its coal contains 
carbonat and fulphat of potafh. The incineration of the lees 
of wine in the open air affords a cauftic potafh, mixed with — 
carbonat and fulphat of potafh, and known in commerce by the 
name of cendres gravelées. Several chemifts have been of opi- 


nion, that in this analyfis of wine the alcohol was feparated — 


- only by the aétion of fire. But if this fubftance were ready 


formed in the wine, it would be. obtained by a gentle heat, 


whilft a boiling heat is neceflary. Thus modern chemifts think - 
alcohol is formed by the heat of ebullition ; that its principles, 
namely, a large proportion of hydrogen, and a {mail quantity 
of carbon, combine together during the diftillation of wine; in 
fhort, that this liquor contains only the principles of alcohol. | 


ee 
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a Fovrcroy takes no notice of ferments, though their effects in promoting fer- 
mentation be univerfally known. The nature of their aGtion indeed is but im~ — 
perfedily, if at all, underftood. They are faid to be fubftances in which fermen-. 
tation has already begun, or which are very much difpofed to enter into that pro- 
cefs. Some curious experiments made by Mr. Henry, and related in the fecond 
volume of the pyaar tif Memoirs casein to Proves that the action of. ferments 


we % 


. 
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conlifts in producing a difengagement of carbonic acid gas, ‘This chemift difcovered, 
that the fermentation of mucilaginous and faccharine fluids could be greatly accele- 
tated, by impregnating them with thatacid. T he reader will find fome farther re- 
marks on the preparation and ufe of artificial ferments in a paper by Mr. Collier, 
inferted in the fir part of the fifth volume of the Manhefler Memoirs It is 


-unneceffary to take any notice in this place of the opinion of Fabroni, viz. that 


the fubftance which reacts on the fugar in fermentation is the vegeto-animal, or 


glutinous part of vegetables; for the opinion, however ingenious, is yet, as Four- 


croy very juftly remarks, totally un{upported by experiment. See Ann. de Chem. 


- Tom, XXXI. p. 312. 
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CHAPTER XXIII. 


THE PRODUCT OF THE VINOUS FERMENTATION, OR ALCOHOL. . 


We have feen that brandy, obtained by difilling wine with 
a naked fire, is a compound of alcohol, water, and a {mall por- 
tion of oil. Diftillation is ufed to feparate thefe fubftances, 
and to obtain alcohel in a ftate of purity2. There arefeveral 
methods of diftilling alcohol. Baumé advifes to diftil brandy — 

a confiderable number of times, by a water-bath, to obtain all 
its {fpirit. He recommends the feparation of the firft fourth 
part of the produ& of the firft diftillation, and likewife of the 
firft half of the produét of the following diftillations, to mix all 
thefe together, and to rectify by a gentle heat. ‘The firft half 
of the fluid which paffes in this reification is the pureft and 
frongeit alcohol ; the remainder is lefs ftrong, but very good 
for ordinary fr leibken: Rouelle direéts, that half the brandy 
made ufe of be drawn off by diflillation on the water-bath; this 


firft product is common alcohol, which being reétified twice, — 


and reduced to about two-thirds, becomes a ftronger fpirit. 
This is to be again diftilled with water, according to the pro- 
cefs of Kunckel, which feparates the oil; the diftilled {pirit 
being again rectified, may be depended on as perfectly pure. 
The tedaas of brandy, after diftillation, is water, containing 
colouring matter, on the top of which a peculiar oil floats. 
Hence it may be obferved, that the purity and ftrength of 
alcohol muft differ according to the procefles ufed in obtaining — 
it. A method of difcovering its purity has long been fought 
after. It was formerly fappofed that alcohol, which readily 
catches fire, and leaves no refidue, is very pure; but it is at 
prefent well known, that the heat excited by its combuttion i igh 
fufficiently ftrong to diffipate all the phlegm it might contain. 
Another proof has been propofed, by means of gunpowder : 
when alcohol, fet on fire in a {poon upon gunpowder, does not 
inflame it, it is confidered as bad; if, on the contrary, it fets 
it on fire, it is judged to be excellent. But this proof is very 
fallacious ; for when a large quantity of the beft alcohol is 
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burned on a {mall qitantity of gunpowder, thé water it affords 
during its combuftion moiftens the powder, and prevents its 
taking fire; whereas it may be inflamed by burning a very 
{mall quantity of phlegmatie alcohol on its furface. This me- 
thod is therefore no more to be depended on than the former, 
Boerhaave has defcribed a very good procefs for afcertaining 
the purity of this fluid: it confifts in throwing the very dry 
powder of carbonat of potath into alcohol; this unites with the 
fuperfluous water of the alcohol, and forms a more ponderous 
and coloured fluid than the alcohol, with which it does not 
mix, but falls to the bottom. Laftly, Baume, on the confide- 
tation that alcohol is lighter the purer it is, has contrived an 
areometer, by which the degree of purity of this fluid, and of 

all volatile liquors, may be accurately afcertained. When the. 
inftrument is plunged in alcohol, it finks deeper, in proportion 
as the fluid is purer. By experiments carefully made, he has 
determined that the pureft and moft highly rectified alcohol 
gives thirty-nine degrees of his areometer, at 10° of Reau- 
- mur’s fcale. The method of conftruéting this inftrument, as 
- well as the refults afforded by different quantities of alcohol, 
may be feen in his Elements of Pharmacy, and may be applied 
to determine the ftrength of alcohol by the hydrometer a | 


- * Notwithftanding the labours of many ingenious chemifts, and particularly 

thofe of Mr. Bories, related in hig Memoir, which obtained the prize propofed 

by the flates of Languedoc in 1772, and publified at Montpellier in the year 17745 

much remains to be done before the ftrength of fpirits can be determined with fuf- 

ficient accuracy even for commercial purpofes. If ardent fpirit, which is fo highly 

“dephlegmated as not to liqtify hot pulverized alkali, be confidered as pure fpirit; 

or the ftandard extreme, diftilled water forming the other extreme, it will then be 

neceffary to afcertain by experiment, 1. The {pecific gravity of a certain number 

of mixtures of water and this (pirit, taken fo near each other, as that the inter- 

mediate {pecific gravities may not fenfibly differ from thofe deduced mathemati- 

cally in the ufual manner. 2. The expanfions of variations of {pecific gravity of 

_ thefe mixtures at the different temperatures of thé atmofphere. 3. The change of 

Soa * {pecific gravity produced by the folution of faccharine or oleaginous fubftances in 

. thefe fpirits, 4. Eafy methods muft be devifed to fhow the prefence and quantity 

of the laft mefitioned fubftances; and alfo, 5. fo determine the fpecific gravity of 

the fluid. : ; 

Thefe requifites demand a great humber of accuraté éxperimerits to be made. 

Rectified ardent fpirit, repeatedly affufed on dry alkali, tilk it would no longer 

diffolve or liquify it, was found by Mr. Bories, by many experiments, to have the 
following {pecific gravity : . cea . 
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Pure alcohol, obtained by the procefs we have defcribed, is 
tranf{parent, exceedingly fluid, and fo light, that it weighs four 
hundred and eighty grains, in a bottle which contains five hun- 
dred and feventy-fix grains of diftilled water. Its fmell is pe= 
netrating and agreeable ; its tafte is hot and ftrong. It is ex- 
tremely volatile, rifing and pafling over in clofe veffels, by a 

very gentle heat, and is by this means feparated from the fmall 
"quantity of water it might contain. The fir portions are the 
moft volatile and pure. It was formerly thought that a large 
quantity of air was always difengaged during the diftillation 
of alcohol. This fuppofed air is now known to be the moft 
volatile part of the {pirit, which pafles over in the form of 
Enea ba / . re 

When alcohol is heated with the contact of air, it foon takes - 
fire, and exhibits: a light flame, white in the middle, and blue 
at the fides ; it completely burns away, when pure. Many 
chemifts have attempted to difcover the produé afforded by _ 
alcohol in burning. They found that its fame js accompanied 
with neither foot nor f{moke; and that the volatilized matters 
when condenfed, are pure water, without tafte or {mell, ab. 
folutely in the flate of diftilled water. Boerhaave, from this 
phenomenon, fuppofed that the flame is produced by the wa- 
ter; and this opinion is confirmed by the knowledge we at 
prefent poffefs, refpeéting’ hydrogen gas obtained by the de- 
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-eompofition of water, and the water obtained by burning hy- 


drogen gas with oxygen gas. Lavoifier difeovered, that when 


alcohol is burned in a chimney adapted to receive the vapours, 


a larger quantity of water is obtained than the whole of the 
{pirit made ufe of amounts to; whence it follows, that this 
liquor contains a large quantity. of hydrogen. On the other 


| hand, Berthollet has remarked, that when a mixture of this 


fpirit and water is burned, the refidual fluid precipitates lime 
water. ‘This experiment fhows, that alcohol contains a fmall 
quantity of carbon, which, by its combuftion or combination 
with oxygen forms the carbonic acid. Chemifts have adopted 
different opinions refpecting alcohol; Stahl, Boerhaave, and 
fome others, have confidered this fluid as a compound of a 
very attenuated oil, a fubtle acid, and water. | It is therefore, 
according to this opinion, a kind of acid foap. . Others, at the 
head of whom,may be placed Cartheufer and Macquer; think 


Mena: alcohol is formed by the union of phlogifton and water. 
_ The nature of this fluid is not yet well known, but it is con- 


fidered as a compound, confifting of a large proportion of hy- 
drogen, with a {mall quantity of carbon. . 

- Alcohol expofed to the air, evaporates. at a temperature of 
55°, and leaves no refidue, except a fmall quantity of water, 
when it has not been well dephlegmated. This evaporation 
in the air is more rapid, the hotter the atmofphere ; and pro- 


_ duces a degree of cold, which is ftronger in proportion to its 


rapidity. . Alcohol has the form of an elaftic fluid at 185 de- 


grees of F ahrenheit’s thermometer. 
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a sei. by diftilling 20 meafures of the beft fpirit of wine of the fhops, (Sp. 

== $36) in glafs veffels, by a lamp, that the firft meafure which came over 

" a . {pecifie gravity of 820, at a temperature 06.410 (of Fahrenheit, or about 

++ 17 1-half of Reaumur. This, which is the ftrongedit {pirit mere  diftillation can 

afford, contains about one part in the hundred of water, of which it may be de- 
prived by alkali, Note of the Tranflaior. Sal 
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Alcohol unites with water in all proportions, and is perfeétly 
foluble in that fluid. ‘This folution is attended with heat, and 
produces fpirits, whofe ftrengths are ereater in proportion as 
the quantity of alcohol is greater, ‘Lhe affinity of combina- 
tion between thefe two fluids is fo ftrong, that water is capable 
of feparating alcohol from many bodies with which it may be 
combined ; and on the contrary, alcohol decompofes moft faline 
folutions, and precipitates the falts. From the confideration of 
this laft property, it 1s, that Boulduc propofes the ufe of alco- 
hol to precipitate the falts contained in mineral waters, and to 
obtain them unaltered. 

Alcohol has no aétion on pure irate It is not fhetsate 
whether it is altered by barytes and. magnefia. Lime appears. 
capable of producing fome change in this fluid, fince it acquires 
a degree of {mell when diftilled from that faline earthy fub- 
ftance. But this vedanta has not been properly Sas aciame 
into. 

- Canttic fixed alkalis appear really to decompofe alcohcl, as 
is known by the medical preparation called the acrid tinfure of 
tartar. To prepare this, potafh is melted in a crucible, pul- 
verized while hot, and put into a matrafs; highly dephlemated — 
alcohol is poured on, to three ot four fingers depth ; the ma- 
trafs is clofed with another of a fmaller fize, luted together, 
and the whole is digefied on a fand bath, till the fpirit has ac- 
quired a reddifh colour. A great or lefs quantity of alkali re- 
- mains at the bottom of the veffel. This acrid tin@ure of tar- 
‘tar affords, by diftillation, alcohol of a fweet fmell, fcarcely 
altered; and a fubftance remains in the retort refembling a fa- 
ponaceous extract, which, diftilled with a naked fire, affords al- 
cohol, ammoniac, and a light empyreumatic oil. In this opera- 
tion, a {mall quantity of charcoal is formed, which is found to — 
contain the potafh. The experiment feems to fhow, that alco- 
hol contains an oil which is feized by the fixed alkali, and 
forms a true foap kept in folution in the portion of alcohol - 
which is not decompofed. The Jilium of Paracelfus does not differ 
from the acrid tin@ture of tartar, excepting that the fixed al- _ 
kali employed in its preparation appears to be rendered cauftic 
by the ftrong heat to which it was fubjected. The martial, 
jovial, and cupreous reguli of antimony, each in the quantity 
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of four oupees, are fufed together, then reduced into powder, 
and detonated with eighteen ounces of tartar, and as many of 
nitre; the whole being melted, pulverized, and put into a ma- 
trafs, highly reétified alcohol is poured on, to the height of 
three or four inches above the mixture. By digeftion ona 
fand bath, the fpirit affumes a beautiful red colour, deeper than 
that of the preceding tin@ure, but prefenting the fame pheno- 
mena. The former tin@ure may be made entirely fimilar to 
the lilium of Paracelfus by digefting alcohol in the cauftic fix- 
ed alkali, inftead of ufing fixed falt of tartar, which is not de- 
prived of its carbonic acid, unlefs it has been kept red hot a 
long time. Berthollet afcertained that thefe tinctures are mere- 
ly folutions of cauftic potafh in alcohol, and that they afford 
an ufeful method of obtaining:the alkali very pure, by evapo- 
ration of the fpirit. Alcohol has the fame ation on pure fo= 
da. The acrid tin@tures of tartar are excellent bracers, and | 
powerful deobftruents. They are ufed in thofe cafes where 
the natural forces of the patient are infufficient to favour the 
crifis, as in the malignant fever, the worft kind of {mall pox, 
The a@tion of the cauftic ammoniac on alcohol has not been 
examined. 7 . 

All the acids prefent very important bickubeniests mae alco- 
hol. When concentrated fulphuric acid is poured on an equal 
quantity of re¢tified alcohol, a ftrong heat, with a remarkable 

“hiffing noife, is produced ; the two fubftances become colour- 
ed, and emit a fweet {mell, refembling that of lemons, or the: 
apple called golden rennet. If the retort, in which this mix- 
ture is ufually made, be placed on a fand-bath, with large re- 
ceivers adapted, the firft being plunged in a veffel of cold wa- 
ter, the produéts are, 1. An alcohol of a fweet {mell; 2. A 
fluid called ether, of a very agreeable {mell, extremely volatile, | 
whofe prefence is afcertained by the ebullition of the liquor 
contained i in the retort, and by the large {tric which run down 
the fides of the veflel. ‘The receiver muft now be kept cool’ 
by wet cloths. 3. After the ether, a fulphureous acid pafies, 
whofe white colour and fmell indicate the proper time for 
changing the receiver, in order to have the ether feparate. 
i: At the fame time a i yellowith oil is volatilized, which 
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‘is called feet ol of wine. The fire muft be gteatly lowered 
after the ether is paffed, becaufe the matter contained in the ~ 


retort is black, thick, and {wells up confiderably.. ». When 
the fweet oil is all diftilled; fulphuteous acid next comes over, 
which. becomes thicker and thicker; and towards the end dir- 
ty and: blackfulphuric acid. 6. The operation being conti« 
nued by a gentle heat, the refidue becomes perfedtly dry, 
and has the form and confiftence of a bitumen. By expofure 
toa ftrong heat, an acid liquor, and a dry and yellowith ‘fub- 


ftance. refembling fulphur, is obtained. Baumé, who has 


made ‘a great number of experiments on fulphuric ether, has 
very carefully examined this refidue, and found it to contain 
fulphat of iron, Pruffian blue, a faline fubftance, and a peculiar 
earth, whofe nature he has not afcertained. He even affirms, 
that the yellowith fublimate it affords is not fulphur, but that 
it remains white and pulverulent, without taking fire on the 
coals. . To thefe details we {hall add, that the tefidue of ether 
affords new ether, by the addition of one-third of alcohol des 
phlegmated by potafh, and diftilling the mixture, as Cadet has 
fhown. Thefe diftillations may be repeated feveral times, and 
from a mixture of fix pounds of fulphuric acid and alcohol, 
to which fifteen pounds of the latter fluid are Tucceflively add- 
ed, more than ten pounds of good ether’may be obtained. 

The operation we have deferibed, is one of the moft fingu- 
-lar in chemiftry forthe phenomena which it exhibits ; and at 
the fame time one of the moft important, with refpe& to the 
explanation it affords concerning the compofition of alcohol. 
‘There are two opinions refpefting the formation of ether, 
-which it is neceflary to explain. Macquer, who, as we have 


obferved, confiders alcohol as a compound of water and phlo- 


gifton, thinks that the fulphuric acid takes the water from 
this fubftance, and caufes it to approach gradually to the cha- 
racters of oil. According to this opinion, therefore, alcohol 
firft pafles over fearcely altered ; next a fluid, which occupies 
the middle {pace between alcohol and oil, which is ether ; and 
laftly, a true oil, becaufe the {ulphuric acid as fo much the 
ftronger on the principles of the alcohol, as the heat is more 
confiderable. Bucquet made a ftrong objection to this theory ; 
namely, that it is difficult to conceive how the fulphuric acid, 
2 
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gharged from the firft with a certain quantity of water it had 
taken from the alcohol, could ftill, notwithftanding this dilu- 
tion, react fo ftrongly on a portion of the fame fpirit, as to 
“put it into the oily fate. He therefore propofed another opi- 
nion refpeéting the production of ether, He confidered . alco- 
hol as a fluid compofed of oil, acid, and water ; and imagined, 
that when the fulphuric acid is mixed with the alcohol, a kind 
of bituminous fluid is produced, which affords by heat the 
fame principles as all bitumens, namely, a light, odorous, 
very combuftible oil, or a {pecies of naphtha, which is the 
ether, and afterwards a lefs volatile and more coloured oil, 
which is the {weet oil of wine.: We fhall, in fatt, perceive, 
by the properties of ether, which we are about to explain, 
that this fluid has all the charaters of a highly attenuated oil, 
fuch as naphtha. This theory does not explain, with fufiicient 
perfpicuity, what happens during the preparation of ether. 
The oxygen appears to be taken from the fulphuric acid by 
the alcohol, and that part of the hydrogen, or principle of the 
{pirit, forms water with this oxygen, while the alcohol, de-. 
prived of this portion of hydrogen, forms ether. But the 
whole which pafles in this operation is not exactly known °. 
‘Ether, obtained by the procefs we have defcribed, is not in 
a ftate of purity, but contains alcohol and fulphureous acid. 
It muft be reGtified by diftillation in a retort, on a fand-bath, 
with the addition of fixed alkali. The falt combines with the 
fulphureous acid, and the ether pafles over in a flate of great 
- purity by the gentleft heat. The firft part of this produc 
“being received feparate, is the pureft and moft highly reGified 
ether. | a, | 
Ether is a fluid. much lighter than alcohol, of a ftrong, 
{weet,.and very expanfible {mell, and of a hot and penetrating: 
tafte. Itis fo volatile, that it is inftantly diffipated by agita-» 
tion, or pouring out. During its evaporation, it produces a. 
degree of cold {ufficient to freeze water, as. Baumé has fhown 
in his beautifal experiments. It takes the form of gas, which 
burns with great rapidity. Air, which holds ether in folu-. 
tion, may be paffed through water without lofing its fmell and 
inflammability. Ether.takes fire very readily when heated in: 
the open air, or brought into contaét with an inflamed fubs - 


222 ETHER. 


ftance. The electric {park likewife fets it on fire. Its flame 
is very luminous, and leaves a black coaly mark on fubftances 
expofed to it. Lavoifier has proved, that carbonic acid is 
formed during the combuftion of this liquor; and Scheele 
found, that the refidue of ether burned on a {mall cages - | 
water, contains fulphuric acid. | 

Ether diflolves in ter parts of | water, according to the Count 
de Lauraguais. The phenomena produced by adding to ether 
all the faline fubftances, have not yet been examined; little 
more being known, than that the aétion of fome acids, lime, ~ 
and fixed alkalis, do not appear capable of changing it. Cau- 
ftic ammoniac mixes with it in all proportions, and forms a 
fluid, whofe odour may be very ufeful in {pafmodic diforders, 
Sulphuric acid becomes much heated by mixture with ether, 
and converts a confiderable part of it into {weet oil of wine 
by diftillation. The fuming nitrous acid excites a confiderable - . 
effervefcence; the ether appearing to become more confiftent,’ 
oily, and of a deeper colour in this experiment. Mixed with 
the muriatic folution of gold, it retains a part of that metal,’ 
and in this cafe appears to a@ like the volatile oils, which like. 
wife retain a portion of the oxyd of gold. » Like alcohol, it 
diffolves volatile oils and refins, and accordingly achive! of. 
ten ufe ethereal tinGures. 

Ether is confidered as a powerful tonic, and antif{pafmodic 
remedy. It is ufed in hyfteric diferders, and {pafmodic cho- | 
lics, and is of excellent fervice in cafes where digeftion is ill 
performed on account of weaknefs of the ftomach. It muft 
be adminiftered, however, with prudence, becaufe its excef. 
five ufe is dangerous. It is likewife fuccefsfully applied eX- 
ternally i in headachs, burns, &c. Hoffman, who made many 
experiments with the fulphuric acid, and alcohol, ufed a me~ 
dicine compofed of {weet oil of wine diffolved in alcohol, which 
he called his mineral anodyne liquor. The Faculty of Medi- 
cine at Paris have added ether to this liquor, and prefcribe it 
to be prepared by mixing two ounces of the alcohol which - 
paffes in diftillation before the ether, two ounces of ether, and» 
twelve drops of {weet oil of wine. This medicine is employ- 
ed for the fame purpofes as ether, but is far from eek the 
fame efficacy. . 
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‘The nitric acid atts very ftrongly on alcohol. Navier is 
the firft who defcribed an eafy and cheap method of preparing 
nitric ether. He direéts twelve ounces of very pure and well 
reétified alcohol to be poured into a very {trong glafs bottle, 

‘and plunged in cold water, or which is ftill better, in pound- 

ed ice: to this is to be added, in feveral portions, the liquor 
- being agitated each time, eight ounces of concentrated nitric 
acid ; after which the bottle muft be clofed with a good cork, 
covered with leather, and well fecured. This mixture is then 
to be left in a remote or private place, to prevent accidents 
that might arife from the burfting of the bottle, which fome- 
times happens. After fome hours, bubbles arife from the bot- - 
tom of the veffel, and are gradually collected at the top, form- 
ing a ftratum of true ether. This difengagement continues 
from four to fix days. As foon as the liquor appears to be at — 
reft, the cork mutt be pierced with an inftrument, that a cer= 


tain quantity of gas may efcape, which, without this precau- 


tion, would rufh out on opening the bottle, and carry the 
ether with it. As foon as the gas is diflipated, the bottle is 
to be uncatked, and the fluid it contains poured into a funnel, | 
whofe lower aperture being flopped with the finger, the refi- 
‘due may be feparated from the ether which floats above, and 
muft be kept in a feparate veflel °. int 

Mr. Woulfe defcribes another procefs for preparing nitrous 
ether. It confifts in ufing very large veffels, that the difen- 
gaged air may have aconfiderable {pace to expand itfelf in. 
A matrafs of white glafs, containing eight or ten pints, an 
terminated by 2 neck of feven or eight feet long, is placed on 
a tripod fufficiently high to admit of a chafing-dith being put 
underneath. To the neck of this matrafs, a tubulated head is 
adjufted, with a tube of feven or eight feet long adapted to its 
beak. The lower extremity of the tube is received in a veffel 
with two necks, whofe lower part is drawn out into a tube, 
which is inferted in a bottle. ‘To the other neck of this re- 
ceiver is adapted the apparatus of bottles, which we have fre- 
_ quently mentioned as the invention of Mr. Woulfe. Thefe veffels © 
being well luted together, one pound of rectified alcohol, with 
an equal quantity of fuming nitrous acid are poured into the 
matrafs, through the perforation in the head ; this perforation 
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is thenyclofed with a ground ftopper wrapped round with 2 


piece’of leather. As foon‘as the mixture is made, it becomes. 
firongly heated, vapours are difengaged, which. pafs rapidly’ 


along the neck of the matrafs, and by applying a fufficient de- 
gree of heat to make the mixture boil, nitric ether pafles into 


the receiver. This procefs, though very ingenious, has its 
inconveniencies. The adjuftment of the apparatus is difficult, 
and the veflels are very expenfive ; befides which, the method’ 


is dangerous ; becaufe, notwithftanding the {pace afforded to 


the vapours, they are difengaged with fo much rapidity, that’ 


the veflels frequently fly in pieces. 


Bogues, in the year 1773, publithed another procefs for 


making nitric ether. He direéts one pound of alcohol to be 


mixed with one paund of nitric acid, weakened fo as to ex. 
hibit only twenty-four degrees of Baumé’s hydrometer, ina’ 
glafs retort, containing eight pints; to this’a receiver of twelve 
pints is to be adapted, the air is fuffered to efcape by adjuiting 
the barrels of two quills ‘at the jun@ure of the lute, and the — 


diftillation muft be performed by a very gentle heat. By this 


means he obtained fix ounces of nitric ether, of confiderable’ 
purity. It appears, from the account of the Abbé Rozier, 
that Mitouard, ‘as early as the year 1770, ufed a procefs near- . 
ly fimilar to that of Bogues. This chemift expofed four oun-~ 


ces of fuming {pirit of nitre with twelve ounces of alcohol to 


diftillation in a retort, which he placed lightly on the fand, and by — 
this method, which appears the moft fimple of any, he obtained © 


nitric ether fimilar to that of Navier. Laftly, De la Planche, apo- 


thecary at Paris, has invented two methods of preparing nitric 


~ 


ether yery conveniently. The firft confifts in putting nitreintoa 


tubulated ftone-ware retort, to. which a large receiver, with _ 
gt 


‘an adopter, is fitted ; concentrated fulphuric acid is firft pour- 


_ ed to the nitre through the tube, and afterwards alcohol. The : 
fulphuric acid difengages the {pirit of nitre, which rea@s on ’ 


the alcohol, and forms nitric ether, almoft immediately. s Atay: 


it might be fufpeéted that the ether prepared in this way was’. 
partly fulphuric, he has fubftituted, infead of this. method, an- ’ 
other; which is very ingenious. An adopter, anda receiver, 
which’ communicates by a recurved tube, with an empty © 
bottle; are affixed to a tubulated. glafs retort, containing fix - 
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bounds of very dry nitre. The laft. veflel, namely the bottle, 


commmnicates by means of a fyphon, with another bottle, con- 


taining three pounds of the pureft alcohol. The whole being 
well luted, and the retort placed on ,a bath of afhes, three 
pounds of concentrated fulphuric acid is poured on the nitre 


through the tube, which is immediately clofed with a ground 


When the operation is ended, the receiver contains fuming 


ftopper. The mixture is then heated to ebullition, and kept 
in that ftate till no more vapours pafs over. In this experi. 
ment, the fulphuric acid difengages the acid of the nitre, which 
pafles partly into the receiver, and partly into the fecond bottle. © 


_ nitrous acid, the retort fulphat of potath, and the fecond bottle, 
an etherial liquor. This laft is diftilled in a retort with a re« 


= 
J 


_. eeiver, in the ufual method, no more than two-thirds of the 


liquid being brought over. The product is again diftilled with 
a fifth part of fuming nitrous acid, poured in bya little at a 
time, through a glafs funnel with a long neck; two-thirds of 


4 this liquid being likewife diftilled over. Laftly, The fecond 
_. produét is reétified by diftillation from potath ; the firft four 
ounces being kept apart, and three-fourths of the remainder 

-fuffered to come over. The four ounces are very pure nitric 


‘ 


ie 
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ether; the three-fourths of the remainder are a nitrous mine- 


- ral anodyne liquor. The refidues of the two reétifications are 
Nike fpirit of nitre°. 

_ Nitric ether, obtained by thefe pneetieal is a yellowith fluid, 
as volatile and evaporable as fulphuric ether, whofe fmell it 


q refembles, though it is ftronger, and not fo agreeable ; ‘its 


‘ 
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' tafte likewife is hotter, and more pungent than that of ful. 
phuric ether. It contains a fmall portion of fuperabundant 
acid. A large quantity of air is continually difengaged from 
sit; which caufes the {toppers of the bottles containing it to fly 


out frequently. Its flame is brighter, and the {moke it emits 
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when burned, is denfer than that of the fulphuric ethers 0?) 

_ leaves a larger coaly refidue ; and laftly, like the fulphuric | 

| ether, it takes gold from its pforitions, and futpends a certain ° 

quantity. Val, eae Z ’ fo ene % 
The refidue of nitric ether is of a lemon yellow colour, its 

imell is acid'and aromatic, and its tafte is penetrating, and re. 

fembles that of diftilled vinegar. It affords, by appa . 
Vol. II. P | 
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according to Baumé, a clear liquor of ‘a milder tafte than that 
of nitric ether, being an agreeable acid, which reddens fyrop 
of violets, unites with water in all proportions, and effervefces 
with carbonat of potafh. ‘The retort contains a yellow friable 


matter, of the appearance of amber, which attracts the humi- | 


. -dity of the air, becomes of a pitchy confiftence, and is foluble 
in water without rendering it mucilaginous. | This, which 
Baumé calls a gummy faponaceous fubftance, if the diftilla- 
tion be continued, affords a few drops of a very clear acidulous 


fluid, of an oily confiftence, and ° ghtly empyreumatic fmell. 


A fpongy, brilliant, taftelefs, very fixed coal remains. Buc. 
quet affirms, that if the liquor which remains after the for- 
mation of nitric ether be evaporated, it affumes the confiftence 
of a mucilage, and at the end of a certain time, affords faline 


cryftals refembling hairy caterpillars, which have been called. 


cryftals of Hierne, from the name of the chemift who firt de- 
feribed them. It has fince been difcovered, that this refidue is 


the oxalic acid,. which proves that the combutftible bafe of that — 


acid is contained in alcohol. : Pee 
The muriatic acid does not fenfibly a€& on alcohol, this acid 


being only dulcified by a fimple mixture with the {pirit, as are. 


likewife the two others when mixed with a large proportion of 


alcohol. Baumé, in his differtation on Ether, afferts, that he _ 
obtained a fmall quantity of muriatic ether, by. caufing muria- 4 
tic acid and alcohol to ‘meet in the form of vapour. Ludolf 
and Pott ufed fublimated muriat of antimony with the fame 

intention. Baron Born dire&ts the folution of oxyd of zink in — 
the muriatic acid, and diftillation of this falt concentrated by 


evaporation in clofe veflels, with alcohol. This procefs affords 


muriatic ether, with confiderable facility. But no one has — 
purfued this inquiry with fo much diligence and fuccefs as the | 
Marquis de Courtanvaux. According to the procefs of this 


chemift, a pint of alcohol is to be mixed in a retort with two 


pounds and a half of the muriat of tin, or fmoking liquor of 
Libavius ; a ftrong heat is excited, and a white {uffocating va-~ 


pour arifes, which difappears when the mixture is agitated ; 
an agreeable {mell is then perceived, and the mixture affumes 
‘a lemon colour. The retort is to be placed on a hot fand bath, 
two receivers being luted’on, the outer of which is plunged in 
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cold water. A dephlegmnated alcohol firft pafles over, and 
.afterwards the ether rifes, which may be perceived by its 
fmell, and the ftriz it forms in the neck of the retort. Ags 
foon as the {mell changes, and becomes ftrong and fuffocating, 
the receiver muft be changed; a clear acid liquor then comes 
over, on the top of which float.a few drops of {weet oil. This 
is fucceeded by a yellow butyraceous matter, or true muriat » 
of tin; and‘ laftly, a brown ponderous liquor, which emits — 
abundance of white vapours. A grey pulverulent matter, or 
oxyd of tin, remains in the retort. The etherial product be~— 
_ ing poured on potafh in a retort, a ftrong effervefcence takes 
- place, and an abundant precipitate is thrown down, which is 
_ produced by the tin which the acid carries over with it in the 

diftillation. A fmall quantity of water is then added, and a 
 fecond diftillation is performed by a gentle heat ; the firft half 
of the produé being etherial. All the fluids, which pafs after 
the muriatic ether, are loaded with tin; they attract the hu- 
% midity of the air, and unite with water, without affording any 
precipitate. It was formerly very difficult to determine the 
_caufe of the ftrong ation of the muriatic acid contained in the 

fuming liquor on alcohol, fince the pure acid does not at all 
- a& on that inflammable fluid. But, fince the difcovery of 
_ Scheele, it appears to be owing to the oxygenated {tate of the 
muriatic acid; and that its property of converting alcohol into 
ether muft be attributed to the excefs of the oxygen it cons 
tains. This theory was firft explained by me in the year 
4781, and is now confirmed by the wa peor is of Berthollet 
and Pelletier. 
' De la Planche, the apothecary, has propoted to ated muriae | 
_. ticether, by pouring fulphuric acid and alcohol on decrepitated , 
_ muriat of foda, in a tubulated retort. The muriatic acid gas 
' difengaged by the fulphuric acid, meets the vapour of alcohol 
_ in the receiver, and combines with it. An etherial acid is 
sg produced, which may be purified by a fecond diftillation from 


_ potath. In this procefs, the muriatic acid appears to take a 


hah of the oxygen from the fulphuric acid. 

’ Muriatic ether is very tranfparent, and very volatile; its fmell | 
_ iénearly the fame as thar of fulphuric ether ; it likewife burns in 
_ the fame manner, and affords afimilarfmoke. But it differs it 
| Pi 
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two properties ; the one, that when burning it exhales an odour 
as penetrating as the fulphureous acid ; the other, that its tafte 


is ftyptic like that of alum. Thefe two phenomena, fhow, that 


this ether is different, and perhaps lefs perfect than the two 


foregoing ; ; and there is no doubt but when its other properties 


~ 


‘Shall be examined, other Sine abed equally remarkable, wall 


be difcovered. 
After having thus treated of the agtion of three inact 


action of other acids on alcohol has been little examined. It is 
only known, that it readily unites with the boracic acid, 
which communicates a green colour to its flame; and that it 
abforbs more than its bulk of carbonic acid gas. As to the 
neutral falts, Macquer has determined, that fulphuric falts are 


‘not diffolved in this menftruum but with difficulty ; that the | 
nitric and the muriatic falts unite with it much more readily ; 
and that in general it diffolves faline fubftances with more fa- 


cility in proportion as their acid is lefs adherent. . Alcohol 
boiled on the fulphats of potath and of foda, diffolved no part. 


The carbonats of potafh and foda do not unite with it, but 


moft ammoniacal falts do. Deliquefcent earthy | falts, fuch as 
the combinations of lime and magnefia, either with the nitric 
or muriatic acids, are perfectly diflolved. Some metallic falts 


the oxygenated muriat of mercury, or corrofive fublimate ; puall: 


acids on alcohol, we fhall refume the hiftory of this fluid. yee 


‘are likewife very foluble, fuch as fulphat/of ironinthe flateof mo= 
ther water, nitrat of copper, the muriats of iron and of copper, 


the cupreous falts communicate a beautiful green colour to its _ 


flame. Morveau has, fince the time of Macquer, given a very 
accurate table of the degrees of folubility of falts by alcohol. 


This table is inferted in the Journal de Phyfique.. 


Alcohol does not diffolve fulphur either when in mats. joxyin 7) 


powder ; but thefe two bodies unite when they meet in the 


vaporous form, as the Count de ‘Lauraguais has difcovered. Ms: 


His procefs confifts in putting fulphur in powder into a glafs 
cucurbit, upon which flowers he places a {maller veffel,. filled 
with alcohol. ' A head and receiver being adapted, and the ap- 
paratus being heated by a fand-bath, both fubftances tifing to- 


gether, combine and form a fluid, which paffes: into the receiv- 


er rather i in a turbid fate, and emits a fetid {mell. It contains 


me's 
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about one grain’of {ulphur in the drachm of alcohol. I have 
aifcovered that the fame combination may be obtained by di- 


‘ Pasting {ulphureous waters, fuch as thofe of Enghien, with al- 


cohol. ¥) bres; | 
* Alcohol has no action either on metallic fubftances or their 
oxyds‘. It partly diflolves certain bitumens, fuch as amber. 
It does not att on thofe which are black andcorly. It has 
"been obferved, that alcohol diftilled from fixed alkali, aéts more 
ftrongly on amber, and that a mixture of alkali with this bitu- 
men renders it more foluble, doubtlefs, by converting them 
into a kind of foap. of 
There ate few vegetable matters on which alcohol does not 
agt more or lefs. Extraéts lofe their colouring part 5 and when 
they are of the refino-extraétive or extracto-refinous kind, great 
part is diffolved. Saccharine and faponaceous juices alfo unite 
with this fluid. Margraaff, by means of alcohol, obtained a 
-faccharine effential falt from beet root, {kirwort, parfnips, &c. 


q _ But the matters with which it combines the moft readily are 


is 


1" 
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pearing to combine more intimately with the {pirit. . 5 


the volatile oils, aroma, camphor, balfams, and refins. The 


name of /pirituous diftilled waters is given to alcohol impregnat- 


_ ed with the aroma. of plants. Thefe fluids are obtained by di- 
ftillation from odoriferous plants ‘with ‘alcohol. The fpirit 


* - feizes the principle of fmell, and rifes with it, carrying up at 


the fame time a certain quantity of volatile oil, which caufes it 
to become white by the addition ‘of diftilled water ; but this 
principle may be feparated by rectification on a water bath 
with a very gentle heat, care being taken to draw off no more 
than three-fourths of the alcohol, in order to be certain of hav- 
ing only the aroma. Thefe fpirituous diftilled waters acquire: 


amore agreeable fmell by keeping ; the odorous principle ap- 


_ "The aroma has fo ftrong an ‘affinity with alcohol, that this 


AT 
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fluid takes it from volatile oils and water. In faé&t, when alco- 
hol is diftilled from volatile oils, or froin water charged with 
the {mell of a plant, it takes the odorous principle, and leaves 
the oil or water without f{mell. It 1s obferved, that alcohol 
-diffolves the ponderous and thick volatile oils more. perfectly 
‘than thofe- which are fluid and: light. Water feparates ‘this 
compound by precipitating the oil in the form of white opake 
| P iy 
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globules ; but the aroma remains united to the alcohol. Ake 9 
cohol readily diffolves, camphor in the cold, but it diffolves a 
_ larger quantity by the affiftance of heat. This folution, when uae 
well faturated, as, for example, two drachms of camphor to 
one ounce of alcohol, being diluted with water, added drop by 
drop, affords a cryftalline vegetation obferved by Romieu. It. 
confifts of a perpendicular ftem, into which fibres are inferted, 
forming an angle of 60 degrees with the perpendicular ftem.. 
This experiment feldom fucceeds, and requires. many trials to: 
afcertain the quantity of water, the degree of cooling, &c. 

_ The names of tinctures, elixirs, balfams, quintefcences,. &es, 

are given to compounds of oily or refinous juices. in alcohol, 
which is fufficiently charged to have a high colour, and to. af. 
ford an abundant precipitate by water. Like {pirituous diftil-, 
led waters, they are diftinguithed by the denomination of fim- 
ple, when they contain but one fubftance in folution; or come / 
pound, when they contain many, Thefe medicines are, in gee 
neral, prepared by expofing the dry vegetable itfelf, whofe yo. 
latile oil or refin is required to be extracted, or the pulverized: 
extract of the plant, to the action of alcohol, which is affifted 
either by agitation, or the heat of the fun, or a fand bath. 
When the refins of a number of plants or vegetable fubftances. 
are required to be difflolved in the fame fpirit, care muft be, 
taken to digeft that fubftance ficft which is the moft difficultly; 
acted on by the alcohol, and to add the other fubftances in the 
order of their folubility. When the menftruum has. exhaufted, 
its action, and is faturated, it is to be ftrained off. A com- 
pound tindure is fometimes extemporaneoufly made, by mix~ — 
ing feveral fimple tin@tures. Thus the e/ixir proprietatis is made, 

by mixing the tin€tures of myrrh, faffron, and aloes. Refins 
and balfams may be feparated from alcohol by the affufion of ~~ 
water, or by diftillation ; but in either cafe the alcohol retains 
the odorous principle. Water is not capable of decompofing: 
tinétures formed with the extraéo-refinous or refino-extra€tive 
fubftances, fuch as the tinétures of rhubarb, faffron, opium, 
gum ammoniac, &c. becaufe thefe fubftances are equally fo- 
luble in thefe. two fluids. Pe hes 

‘Alcohol and brandy have. very extenfive and manifold ufes. 

‘Phe laff of thefe liquors is ufed to revive the exhaufted fpirits ; 
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but in excels it is dangerous, for it dries up the fibres, and oc- 
cafions tremors, palfies, obftruétions, and dropfy. Alcohol, ei- 
ther alone or mixed with camphor, is applied sav aeaiedy to ftop 
the progrefs of gangrene. oe 

Diftilled fpirituous waters are. adininiftered in medicine as 
tonics, cordials, antifpafmodics, ftomachics, Soi hey are gi- 
ven diluted with water, or fweetened with fyrups. 

With thefe, water, and fugar, certain drinks are prepared, 
which are known by the name of ratafias and liquors. Thefe 


drinks, when properly prepared, and taken in {mall dofes, may 


be ufefil ; but in general there are few people with whom they 
agree, and to many they may be hurtful. An excefs in liquors ~ 
of this kind is extremely dangerous ; for, inftead of. invigorat- 
ing and of increafing the tone of the ftomach, as is generally 
believed, they produce moft frequently the oppofite effect. 
Thofe which are drunk but feldom, and with moderation, até 
the leait injurious ; are prepared cold, with one part of alco- 
hol diftilled on the aromatic fubftance by which it is to be fla. 
voured, two parts of water, and one part of the fineft fugar. 

. Tinétures have nearly the fame virtues with the diftilled 


-{pirituous waters, but they aét with more energy; they are 


therefore to be ufed in much {maller dofes, and given in wine, 
in potions, and even in aqueous liquors. The precipitate which 
they form in the laft of thefe is equally fufpended in the mix- 


_ ture, and, befides, the odorous part remains diflolved in the 


alcohol. 
Laftly, Alcohol united to copal refin, to oil of ofpic, or thé 
greater lavender, or to dil of turpentine, forms varnifhes, which 


are called Drying, becaufe, when a layer of this compound is 


laid on any body to varnifh it, the alcohol is foon volatilized, 
and leaves on the varnithed body a tran{parent refinous plating. 
The volatile oils which are mixed with this compofition pre- 
vent it from drying too haftily, and by communicating to it 


-fomewhat of an unétuous nature, render it lefs brittle than it 


would otherwife be. 
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a hae does not appear to be fully igtonithtd whether alcohol exifls ready formed 
in wine and fermented liquors, or whether it be the product of heat in diftilla- 
tion. Gren, from being unable to reproduce wine, by adding alcohol 'to the parts 
from which it had bezn feparated by diftillation, inferred; that alcohol, as fuch, 
did not previoufly exift in the wie, but only its conftituent parts, and that thefe 
parts were united, and the liquor produced by the heat neceffary in diftillation, 


‘This opinion has been more recently maintained by Fabroni, who alleges 1 in proof ' 


of it an experiment which does not feem to admit of eafy refutation. “The expe- 
riment ‘confifts in adding alcohol to wine, mixing them well together, and after- 


wards feparating the alcohol by means of potafh. If the potafh be added to wine — 


in its natural ftate, no alcohol will be feparated, a proof, as Fabroni conceives, that 


the alcohol does not exift already formed, hut is indeed’ a true rates OE ids . 


Ann. de Chem. Tom. XXX. p- 48. 

-b The fociety of Dutch chemifts obtained an claitic fluid noffefling very cues 
properties from a mixture of 75 parts of concentrated fulphuric acid, with 25 
parts of alcohol. This gas was obtained alfo, by pafling the vapour of alcohol or 


of ether over filex or alumine in a glafs tube, or by pafling it fimply through a tube © 


of pipe-clay heated red hot. It was not formed ina glafs tube containing lime or 


magnefia. This gas is not altered, by remaining in contact with water; with a lit-— 
tle oxygenated muriatic acid it forms an etherial oil. It is this laft property 
which has induced the Dutch chemifts to give to it the name of olifiant gas. Mixed — 


with an equal quantity of oxygenated muriatic acid gas, and inflamed, it depofites 
a great quantity of carbon. By burning 0,25, or 0,20, or 0,15 parts of oxygenated 


muriatic acid with 0,75, or 0,80, or 0,85 of olifiant gas, the carbon appeared im- - 


mediately under the form of a very fine black finoke. The quantity of carbon 


appearing during inflammation, was greater in proportion to the fmallnefs of the — 


quantity of oxygenated muriatic acid gas employed. Too great a quantity of this 


gas converted it into carbonic acid. From this experiment it appears, that hydro. — 
gen has a ftronger attraction for oxygen than the carbon has. The olifiant eae 


feems therefore to be a true carbonated hydrogen gas, 
The gas obtained during the action of the fulphuric acid on ae abies with 


an oily flame, The extrication of this gas is promoted by heat, and the refidue — 
is f{ulphureous acid mixed with carbon. It may be purified from the fulphureous 


acid gas it contains, by wafhing it with water andammoniac. Its weight is to that/of 
air, as 0,995, 1,000. It has a fetid fmell, and burns with a ftrong and compaé flame 
fimilar to that of an oily or refinous body. Sulphuric, fulphureous, nitric, and muria- 


ticacids, have no action on this gas. Thefame is true of nitrous gas and alkalis, Am- — 


moniac increafes its volume ‘without producing any other apparent effect. Phofpho- 
rus melted in it by heat did not produce any change. Mixed in an equal portion 
with oxygenated muriatic acid, an abferption took place, and a thick oil was de- 
pofited of a Pep nerey colour that ‘was heavier than water. This oil became yel- 
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_ dow in the air, its odour was agreeable and penetrating, and its tafte was mildith. 

Jt was foluble in water, and liquid potafh took from it the {fmell of oxygenated 
aeenac acid. Neither fulphuric acid nor fulphur manifefted themfelves during 
its combuflion. By paffing it through heated fulphur, alan hydrogen gas 
is formed, and the fulphur acquires a black colour. 

Carbonic acid gas is formed by burning this gas with oxygen gas, by the paf- 
Sage of the electric {fpark, or by pafling it through a 'red hot tube filled with oxyd 
of manganefe, and by inflaming it with oxygenated muriatic acid gas. This gas 
the Dutch chemifts term oily carbonated hydrogen gas. 

Three fourths of the elaftic fluid, difengaged from ether by fulphuric aed, . 

is capable of being converted into oil by the oxygenated muriatic acid, 
A gas, not olifiant, was obtained by pafling alcohol or ether through a heated glafs 
tube ; but the olifiant gas was immediately formed, by introducing bits of pipe clay 
» into the tube.’ A gas incapable of forming oil was produced by paffing the va- 
pour of alcohol or ether through. glafs. tubes, containing lime, magnefia, potafh, 
charcoal, and fulphat of potafh. The earths became black/in thefe jaceaegnnan 
With fulphur, fulphurated hydrogen gas was obtained. - 

The gas which had once paffed through a glafs tube did not become olifiant by 
repafling it over ftlex, alumine, &c. 

This kind of carbonated hydrogen gas does not fuffer any dimsannion in its vo= 
lume by paffing it through heated glafs tubes, nor ‘does it furnith oil with oxyge- 
nated muriatic acid gas ; but, the tube and receiver are blackened, and covered with 
drops of an empyreumatic oil. 

The gas not olifiant, obtained by Aiealing ether or alcohol saat reddened 
glafs tubes, has a fpecific gravity to that of air, as 0,7@9: 1000. It hasa fetid 

fmell, and burns with an oily and compact flame. Water neither diffolves nor 

alters it. Lime water is not affected by it, nor does.it. fuffer any change from 
"acids or alkalis. Oxygenated muriatic acid reduces it about one-feventh of its 
volume, It affodrs fulphurated hydrogen gas, by pafling it through melted fulphur. 
It depofites carbon in burning it with oxygenated: muriatic acid, and forms car« 
bonic acid by combining it with oxygen gas. To diftinguidh it from the former, 
the Dutch chemifts term it carbonated hydrogen gas, obtained from ether. 

The fpecific gravity of the gas obtained from alcohol, paffed through red hot glafs 
tubes, is to that of common air as 0,456 toa 1,000. It burns with pale flame, lefs 
oily, and fimilar to that of alcohol. The Dutch chemitts give it the name of car+ 
bonated hydrogen gas, obtained from alcobols. 

Thefe gafes feem to differ from each other folely in the proportion of the prin- 
; ciples which they contain. By burning them with oxygen, the oily carbonated 
hydrogen gas was found to contain the greateft quantity of carbon, and that from 
alcohol the leaft. The mott remarkable difference between them confifts in the 
formation of an oil, by the mixture of the oxygenated muriatic acid, with the oily 
carbonated hydrogen gas. ‘The vapours of alcohol and ether pafling through red hot 
glafs tubes, afford gafes which do not exhibit the leaft mark of an oil being form- 
ed by mixing them, with oxygenated muriatic acid. Even the gas which has the pro- | 


' perty of forming oil, lofes this property by pafling it through a red hot glas tube. 


{n its paflage it depofites carbon. ‘The electric fpark always deftroys this property, 
but without producing any depofition of carbon. The volume and sc of 
thefe gafes are not diminifhed by paffing them through watere 7) 
Hecht and Vauquelin, by pafling the olifiant gas through a red hot eanean tube,\, 
obtained hydrogen gas and carbonic acid gas. During this procefs, carbon was 
depofited in the glafs tube which terminated the porcelain tube. Perhaps. this. 
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difference in effect was occafioned by their employing a higher dégree of heat than 
the Dutch chemifts. The olifiant gas depofited its carbon on the alumine, in the 
tubes through which it was paffed.. The vapour of ether (etherous gas) burns _ 
with oxygenated muriatic acid gas, and produces with it the fame:oil: as’ the olifi- 
ant gas. .Thefe chemilts feem’ inclined to believe, that ether and olifiant gas 
differ énly in the unequal quantities of caloric with which they are combined. | 

The olifiant gas feems to be more denfe, and to contain lefs caloric than the 
other fpecies of carbonated hydrogen gas, . It was capable of being converted into: 
thefe, by fubjecting it to a higher temperature, or by paffing through it the 
electric {parks The carbon and hydrogen in the olifiant gas are’in’ a more con- 
denfed ftate, and more difpofed to form an oil by the addition of oxygen. _ 

We have therefore a proof of the dire& formation of oil, in the combination of 
oxygenated muriatic acid with the olifiant gas. From the nature of the cenftitu- 
ent parts we know that the oil is formed by carbon, hydrogen, and a little oxygeti. 
A gas fimilar to the olifiant is difengaged from every vegetable fubflance heated 
in a retort; and it would feem that a fimilar gas is difengaged from every vege 
table matter that is flowly burned. This gas, by burning’ in the air, depofites 
the carbon, or foot, which blackens and fhuts up the tubes through’ which it 
paffes. If we heat brifkly woods and mucilages in clofe veffels} they afford littlé 
oil, moré charcoal and more carbonic acid; in the air there is more flame and lefs 
charcoal or foot depofited. It is probable that it is the olifiant gas which is dif 
engaged in the latter cafe. Thefe chemifts fuggeft, that perhaps we fhall’be able 
to form oil artificially by combining the carbonated hydrogen; difengaged from 
highly carbonated mineral an aaliadicd uniting it with ok yetiatcal main eeas 

ase 

Berthollet, py del’ Acad. 1785, hat fhown, that the hydrogen of ateohot! and 
of ether form water with oxygenated muriatic acid. Shi 

. Vauquelin, Ann. de Chem. T. XXIII. p. 203, has given’a’ very ingenious’ exis 
nation. of the formation of fulphuric ether. It had ufually been imagined that 
falphuric acid was decompofed during this procefs, and that ether differed from 
alcohol only in containing a greater quantity of oxygen. His Sk Reo is 
founded on the following experiments. a} 

J. Equal parts of concentrated fulphuric aids and rectified aicohel, ished mix- 
ed together, give’out a heat equal to 70 degrees of Reaumur. Bubbles of gas are’ 
difengaged, the liquor is difturbed, becomes: of an opal ene and neta at. the 
end of fome days, a deep red colour. 

.as Two parts of fulphuric acid, and one of siesta) rail the seterictdtined of the x. 
mixture to.75°, become immediately of a deep red colour, pafs to the blackin'a 
few days, and’exhale an etherial {mell. 

3. When equal parts of concentrated fulphuric acid and alcohol are’ expiofed’ to" 
heat in clofe veffels,.we obferve that the liquor begins to boil at 78°, and to give’ 
out! ether... If the! operation be fkilfully conducted no permanently elaftic gas is’ 
difengaged till about one half of thé alcohol has paffed over in the ftate of ether: 
This ether contains water, but no admixture of geri ot carbonic acid? 
gafes, " oe 
Ifthe receiver ehei elicit when the falphureous asia gas Bests to come atiet? 
no«more ether will-be obtained, but wild oil of wine, water, and acetous acid, with-- 
out a fingle bubble of carbonic acid gas, When the fulphuric acid ‘forms’ about | 
4<sths of the mafs remaining inthe retort, an inflammable.gas is given out ‘which 
has the fmell of ether, and which’ burns with’a ‘white oily fame, . This is the'car- 
bonated ‘hydrogen, or olifiant gas of the Dutch’chemitts. | 
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Bf the receiver be changed, whien the mild oil of wine ceafesto flow, fulphure+ 
ous acid gas, water, and carbonic acid gas alone are obferved to come over into 
_ the receiver, and a black mafs remains in. the retort, confitting chiefly of ents 

- acid:and thickened carbon. 

It appears from thefe experiments, rit, That a {mall quantity of ether is form- 
ed fpontaneonfly by the combination of two eal of concentrated vo esa acid: 
with one of alcohol. 

ad, That the fulphuric acid undergoes mn change’ during the formation of the 
ether, or of the water which is formed along with it. 

And; 3d, That the ieeioopenncr of ether ae as-foon as: the: is jooreata acid gas 
begins to. appear. | 
. There-are-three periods in the: Sotipeaiien of ether; the firft is hist in: which 
_ ether and water are formed without the affiftance of heat... In the fecond, the dif- 
engagement of the ether takes place without being accompanied by any fulphure- 
ous acid: and the third is.that im which oil of'wine, acetous acid, fulphureous acid, 
and carbonic acid gas, are difengaged.’ The formation of water takes place eas 

thefe three ftages from the beginning to the end of the procefs. 

Ether, therefore, may. be formed with the affiftance of external heat, and the 
carbon-feparated. from alcohol’ without the decompofition of fulphuric acid. This. 
acid feems to a& merely by changing the order of the affinities. In confequence of 
its ftrong attraction for water, it determines the hydrogen of the alcohol to unite: 
with the oxygen; but this action is limited; for if the acid be in a fmall quanti- 
ty, an equation.of affinities is produced, the effe& of which is to maintain the mix- 

~ ture in a ftate of reft.. Any, quantity of alcohol’may be changed’ into ether, and’ 
_ into vegetable acid, by adding to it-a: fufficient quantity of fulphuric. acid. The? 
acid itfelf, during this procefs, will: undergo:no change except that'of being diluted» 
witha certain quantity of water. ‘The fulphuric acid, in this inftancé, inftead’of 
favouring the decompofition of water, determines to its formation, fo’ thatthe 
action.of: this acidon vegetable oxyds; is the’ reverfe of that’ which it exercifes on» 
fimple combuftible bodies, fuch as se and metals, the oxydation of whichiit 
effects by means of water, 

Ether does not differ from alcohol merely in’ containing lefs oxygen and hydro-' 
gen; for a quantity of carbon is; during its ‘formation, feparated, proportionably” 
greater than that of’ the hydrogen, fo that ether may be: confidered»as alcohol 
containing a larger proportion of hydrogen and oxygen. ' 

When alcohol is made to pafs through a porcelain tube, Sp red 1d it is 
converted:into water, carbonic acid; and carbon. In the! formation. of ether, the’ 

fulphuric acid ferves merely to retain the alcohol; and the high ini acpion he to 
which it is fubjected effects its decompofition. 

The nature of the products from the decompofition of ether will; therefore, ne+. 
ceffarily differ according to the degree of temperature; and this explains why at'a' 
certain period mild:-oil'of' wine, and’ acetous acid, inftead of ether, come to’ be* 
formed; for the acid being now:more denfe, a greater heatis required ‘to produce” 
boiling. The ether retaining, at this'temperature, a'greater quantity of* carbon; a 
caufes the mild oil of wine to be produced. 

The fame effeéts nearly were produced by ‘ufing a fixed: cauttic alkali; a: agit 
of ether was volatilized; a mild oil:of wine formed, and carbori depofited. With’ 
this, as with the fulphuric acid, the alcohol is fixed and rendered mica of ns : 
porting the degree of heat neceffary for its decompofition. . 

The fulphuric acid ufed for the preparation of ether will faturate as smtich pote 
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afh at the suiaa when the mild oil of wine Rca é be pryeied as before its. 
mixture with the alcohol. 
| That the formation of the oil of wine, is owing to the jaca of ‘temperature, 
is ‘proved from this fact, that if we add alcohol to the retort, in proportion as the. 

ether is volatilized, no oil will be produced, but the alcohol will be sist 

changed into ether. 

It isto a higher degree of the fame caufe, that we attribute the psrnabion Bb 
the carbonated hydrogen, or olifiant gas, which appears to be oil of wine we 
prived of a portion of its oxygen, and containing more caloric. 

‘It appears then, that the formation of ether depends on the reaction of the 
elements of alcohol. on each other, particularly of the oxygen and. hydrogen; and 
that the operation is divided into two periods, one in which ether and water are 
formed, and another in which mild oil of wine, water and acetous acid, are pro- — 
duced ; and that if we with to avoid the formation of oil of wine, we mutt cca 
the mixture in a temperature. of between 7 5 and 78 degrees. 

¢ The nature of the gas difengaged, during the diftillation of a mixture of Zicohicl 
and nitric acid, has been alfo inveftigated by the Dutch chemifts. The produce. 
tion of this gas, is more or lefs rapid according to the ftrength of the acid, and of 
the alcohol. “After this gas ceafed to be produced, nitrous gas was given out, and 
the liquor at laft was found to confift chiefly of acetic Pao: Little or no ‘ether i is 
formed during this procefs ? 

The gas has a difagreeable and etherous fmell, anit it as not lofe Bi ftand- 
ing ; it burned flowly and with a yellowifh flame, by bringing it into contact with, 
the fame of a candle. It is wholly abforbed by water, which acquires the fmell 
| ofthe gas, Alcohol appears to abforb it in a fhorter time, and in a greater 
quantity than water. It is abforbed, though flowly, by a felution of potafh. The. 
fulphuric and muriatic acids difengage it. from this combination, with its proper- 
ties unchanged ; ammoniac has no action on this gas. Oxygen does not alter it, 
but if a mixture of thefe fluids be fired, a very violent -explofion takes place. 
Sulphuric, nitric, and muriatic acids, change this gas into nitrous gas. By pafling 
it through glafs tubes red hot, a thick vapour came out of the tubes, which pre- 
cipitated lime water, and was inflammable. The infide of the tubes’ was covered 
with an empyreumatic oil. The gas wasnow no longer abforbable by water, and it 
had the fmell of nitrous gas, Oxygen, and the oxygenated muriatic acid, pro- 
duced in it the red vapours, which are fure marks of the formation of the nitric | 
acid; the refidue was carbonated hydrogen gas. Thefe experiments feem fuffi- 
cient to fhow, that this fubftance was a compound of nitrous gas, and of a fub- 
fiance confifting of hydrogen and carbon. 
: By mixing this inflammable gas, with oxygenated muriatic pakts gas, a very con.’ 
fiderable diminution of volume took place. In this experiment, the oxygenated 
muriatic acid converted the nitrous gas into nitric acid, and was itfelf reduced to 
the flate of ordinary muriatic acid; for the liquor which is formed, and which 
trickles down the fides of the veffels in which the gafes are mixed, affords tion 
_ of the nitrat and muriat of potafh, when that alkali is added. . 

eat he Dutch chemifts are of opinion, that, befides the nitrous gas, the other con- 
Tituent part of this inflammable gas is ether, though in a ftate fomewhat different 
‘from the ordinary ftate of that fubftance. They call this gas, pony wep 
ov, etberated nitrous gas. iy f 

If one began of nitric acid be mixed with fix of alcohol, and digeRed o on ntti 


“Oe 
Vi 
.) 


NOTES ON CHAPTER XXII.  Bge 


_ the gafeous oxyd of azot is firft difengaged, and afterwards this. peculiar kind of 


inflammable gas, 


_ When this gas was expofed to the reagents which take oxygen from uaa 
was, fuch as a folution of copper in ammoniac, of muriat of tin, or an alkaline ful- 


-phure, it was converted ihto the gafeous oxyd of azot, which having no tendency 


to combine with the ether, quitted it, and, of courfe, reftored to it its PES 
inflammability. vaNey 

é Van Marum, by diftilling alcohol over copper wire eentaunads in long porce- 
lain tubes, heated red hot, found that the alcohol was decompofed, and hydrogen 
gas difengaged : The wire was incrufted with a black fubftance, and had become 


fo brittle, that it fell into powder merely by tonching i it. Dr Prieftley, who firft 
obferved thefe phenomena, appears to have ufed a. greater degree of heat in his 


experiments, fo that the quantity of black {ubftance was much grcater in propor- 


F 


tion to the copper. Van Marum found that iron decompofed alcohol, but in an 


inferior degree. He could not effec the production of the black fubftance, by fil- 
ver, lead, or tin. The fame is true of zink, bifmuth, antimony, cobalt, and man- 


ganefe 5 $ yet in all thefe experiments very nearly the fame quantity of hydrogen 
gas was evolved. 


This black fubftance afforded carbonic acid gas by burning it wil oxygen ga35 
and what remained of the carbon, in combination with a copper, after com- 


~buftion, could be feparated by nitric acid. We have, therefore, in this cafe, a 


carbure of copper fimilar to the carbure of iron. 
The gas evolved during this decompofition was carbonated hydrogen gas, equal 


in weight, to one half its volume of atmofpherical air. Aun. de Chem. T. KKX. 
Pe 332. 


238 *) AGETOUS FERMENTATION. 
CHAPTER XXIV. 
oF THE ACETOUS FERMENTATION, AND OF THE ACETOUS AND ~ : 
ACETIC ACIDS. 
Many vegetable fubftances, fuch as gums and amylaceous fe- 
cula, diffolved in boiling water, are capable of undergoing the 
acid fermentation ; but this property is more efpecially re. 
markable in fermented and {pirituous liquors. All thefe flus 
ids, when expofed to heat in conta& with air, undergo the 
acid fermentation, and afford the liquor called Vinegar. The 
wine of grapes is more efpecially ufed in preparing this liquor, 


though it is poflible to sma very good Metin te with ery 
perry, &c.* 


There are three conditions eda to the acetous fee 
tation: 1. A degree of heat from 75° to go® of Fahrenheit. 
2. A fubftance at the fame time vifcous and acid, fuch as mu- 
cilage and tartar. 3. The contact of air. The change which 
wine undergoes when it is converted into vinegar muft be at-_ 
tributed to an inteftine.motion, excited in the fluids by a cer= 
_ tain quantity of mucilage, which is not changed, and is capa- 
ble of pafling through a new fermentation. The prefence of 
an acid fubftance, fuch as tartar, is neceflary to determine the 
acid fermentation. Laftly, The contaét of air is indifputably 
neceflary, and it appears that a certain portion is abforbed dur- 
ing this fermentation, as'the Abbé Rozier na Pied des is 
probable that this is oxygen gas. : 

All wines are capable of forming vinegar. The bad wines 
are employed in preference, for the fake of cheapnefs; but the 
experiments of Beccher and Cartheufer prove, that generous 
wines, abounding with alcohol, afford in general the beft vi 
negar. 

Boerhaave, in his Elements of Chemiftry, has defer yaaa 2 
very good procefs for making vinegar. Two large catks are 
provided, and a falfe bottom of wicker is fixed, at fome di- 
MPM rae CRT oma eae ne re 

* Vinegar is made in Britain from wort, which is the infufion of malt, madein — 
the fame way as in the proces of brewing. 
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_ been developed by the production of the acid. 
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{tance from the bottom, within each, on which vine branches 


_ and grape ftalks are {pread: wine is then poured in; fo that 


one of the veflels is filled, and the other only half full. The 

fermentation commences in the latter: when it is well eftablith- 
ed, it is filled up with wine added from the other tun. By this _ 
means, the fermentation is retarded in the full veffel, and ac- 
celerated in the other. When it has arrived at a confiderable 
degree in this laft, it is again filled up, by transferring part of 
the fluid from the other ; the fermentation confequently recom- 


mences in the firft veffel from which the liquor was laft taken, 
~and becomes flower in that which is filled up. The alternate fill. 


ing and emptying of the veflels is continued till the vinegar is 
perfe@tly formed, which ufually happens in twelve or fifteen 
days. 

When the effeéts of this fermentation are attended to, sre 
ebullition and hifling is perceived ; the liquor becomes hot and 
turbid, exhibits a great quantity of filaments and bubbles, agi- | 
tated i in every direétion ; a {trong acid {mell, ‘not at all danger- 
ous, is emitted, and a large quantity of air is abforbed.. It 
is voided to impede the fermentation every twelve hours. 
Thefe phenomena. gradually become lefs, the heat decreafes, 
the motion decays, and the fluid recovers its tranfparency : a 
fediment is depofited, in reddifh flocks, which adhere to the 
fides of the veffels. Numerous experiments have fhown, that 
the fmaller the quantity of wine, and the more perfeét the ac- 
_cefs of air, fo much the more readily does it pafs to the ftate 
of vinegar. The vinegar muft be carefully drawn off, in or- 
der to feparate it from its lees, which, without: this precau- 
tion, would quickly caufe it to undergo the putrid fermenta- 


tion. Winegar does not depofite tartar by ftanding, like wine ; 


this falt is diflolyed, and combined with the alcohol and water 
during the fermentation. It is even probable, that the pre- 
fence of this falt influences the developement of the properties 
of vinegar. This fluid has more or lefs colour, according 
to that of the wine ufed in its preparation; but in general, vi- 


_megars, which have the leaft colour, are far from being of as 


light a colour as the white wines, becaufe they hold in folu-— 
tion the colouring matter of the tartar, which has likewife 
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Vinegar, prepared in the ‘method here defcribed, is very 
fluid; of an acid and fpirituous fmell, and of a four tafte, of 
different degrees of ftrength : it reddens blue vegetable colours. 
When expofed toa warm temperature, in imperfectly clofed. 
vellels, it becomes changed, lofing its {pirituous part, and de- 
-_pofiting a great quantity of mucilaginous flocks and filaments, 
at the fame time that it aflumes a putrid f{mell and tafte. In 
order to preferve it, it is neceflary t to boil it for a thort time, 
as Scheele has obferved *. 

_ When vinegar is diftilled by a naked fire, in an earthen a- 
lembic, or in 2 glas retort, on a fand-bath, a phlegm of a live- 
ly and agreeable fmell, but fearcely acid, firft paffes over ; this 
is fucceeded by a very white acid liquor, called diftilled 
vinegar. ‘The following produéts have lefs fmell, and more 


acidity, as the diftillation advances. If thefe predaast betas 


ken feparately, diftilled vinegars, differing from each other. 
in acidity ahd fmell, may be obtained ; but it is ufual, in this 
 procefs, to draw off about two thirds of the liquor, which con- 
ftitutes the pureft vinegar. The portion which comes over af.’ 
- terwards is more acid, but it has an empyreumatic {mell, | 
which may be diflipated by expofure to air ; it is likewife flight. 


ly coloured. This operation fhows, that the acetous acid is lefs 


volatile than water. The remaining vinegar is thick, of a 
deep and dirty colour, depofites a certain quantity of tartar, 
and is confiderably acid. If it be evaporated in open veffels, 
it takes the form of an extract; and if, when dried, it be di- 
{tilled in a retort, it affords a reddifh acid phlegm, an oil at. 
firft light coloured and afterwards heavy, with a {mall quanti- 
ty of ammoniac. The remaining coal contains much fixed al- 
kale * : f 
Vinegar may be concentrated by ae it to froft. The 
frozen part: confifts almoft entirely of water; the part which 
remains fluid, being decanted off, is found to be much more 
acid: the quantity of vinegar thus obtained is fmall. : 
The acid of vinegar, feparated from tartar and the colour= 


*. This Scorn aging in Schecle’s Effays, p. 315. . Engl talon, 
did not fucceed with me upon the trial. T. 
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number of bodies. _ +e ae | 
It does not readily combine with alumine, with which it 
forms cryftals, in {mall needles, whofe properties are little 
known. It is the acetit of alumine. pune: wisit 
~ This acid unites readily with magnefia, and affords a. falt, 
which is very foluble in water, and does not afford cryftals 
but is converted into a vifcous deliquefcent mafs, by evapora. 
tion. The acetit of magnefia is degompofed by fire, by the 
mineral aeids, by barytes, by lime, and by the alkalis. It is 
very foluble in alcohol. ty | a 
The acetous acid combines with lime, and decompofes chalk 
whofe acid it difengages, in the form of an elaftic Auid. The, 
falt it forms with lime, cryftallizes in very {mall needle thaped 
prifms, of a’ fatin appearance. The calcareous acetit is bitter, 
and four, and efflorefces in the air. Fire decompofes it; its 
earth is feparated by fixed alkalis 3 and the mineral acids 
difengage its acid 4. | ie Bas a 
The combination of the acetous acid with potath, is. called 
terra foltata tartari, and ought to be called the acetit of potath, 
This falt is prepared, by pouring very pure diftilled vinegar on 
carbonat of potath, prepared by incineration of tartar; the mix. 
ture is agitated, and the vinegar added, till the faturation is pere 
fect, and the falt well diflolved. It is proper to add an excels 
of acid. The liquor, being firft filtered, is evaporated, by a 
gentle heat, in a veffel of porcelain, or pure filver ; and when 
it becomes thick, the evaporation is continued to drynefs, on a. 
water bath. By this means, a very white falt is obtained. If 
too flrong a degree of heat be ufed, it becomes grey, or brown, 
by the burning of a portion of the vinegar. Some chemifts 
affirm, that this fale may be obtained in a regular form, by . 
_cooling the folution previoufly evaporated to a t hick pellicles .. 
The acetit of potafh has a penetrating, acid, and urinous taftes 
It is decompofed by the aétion of fire; and affords, by diftillas 
tion in a retort, an acid phlegm, em pyreumatic oil, ammoniac, 
and a large quantity of a ftrong-fmelling gas, confifting of a 
mixture of carbonic acid, and of hydrogen gases The refidual. 
charcoal contains much difengaged potath. This falt ftrongly 
- attraéts the humidity of the air, and is very foluble in. water: 
Vol, LIL, Q | 


“tg matter, by diftillation, is capable of uniting with a grea 
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The falghutic acid decompofes it. For this purpofe, one part 
of concentrated acid is poured on two parts of the acetit of 
potafh, introduced into a tubulated-glafs retort, to which a re- 
ceiver is adapted: a vaporous fluid, of a penetrating fmell, is 
immediately difengaged, with a ftrong effervefcence, which 
condenfes in the receiver, into acetic acid, or radical vinegar. 
. This vinegar is very concentrated, and ftrongly acid 5 but. it is 
not pure, as it always contains a certain quantity of fulphure- . 
ous acid, diftinguithable by its {mell. Tartareous acidule like- 
wife decompofes the acetit of potath, becaufe it has a ftronger 
affinity than the acetous acid with the alkaline bafe of this falt. 

- Vinegar unites perfectly with foda, and forms a falt, im- 
properly called cry/allizable terra fohuta. It is now called ace- 
tit of foda. This does not differ from the acetit of pot- 
ath, but in its cryftallizing in ftriated prifms, refembling thofe 
of the fulphat of foda, and in its not attracting the humidity of 
the air. To obtain perfe& cryftals, the folution mutt be eva- 
porated to a pellicle, and fet in a cool place. The acetit of fo- 
da is decompofed by fire, and the mineral acids ; and we may 
obferve, that if alkaline acetous falts be diftilled by a ftrong 
heat, the refidues are pyrophori, which take fire when expof- 
ed to the air. Prouft, the difcoverer of thefe fa&ts, is of opi- 
nion, that a pyrophorus is produced in all cafes, where a car- 
bonaceous rtefidue is divided by an earth ora metallic oxyd. \ 

The acid of vinegar, with the ammoniac, forms a liquor, 
known by the name of /pirit of Mindererus. It'is the acetit of 
ammoniac. This falt is fo volatile, that it cannot be evapo- 
rated without lofing the greateft part of it. Neverthelefs, 
cryftals, in the, form of needles, attracting ftrongly humidity 

from the atmofphere, and of a hot and penetrating tafte, may 
' be obtained by flow evaporation. The ammoniacal acetit, is 
decompofed by the action of fire, by lime and fixed alkalis, 
which difengage the ammoniac, and by the mineral acids, 
which feparate the acetous acid. | 
_ Vinegar aéts on almoft all metallic fubttances, and its com- 
binations are attended with a variety of important phenomena. 

It does not appear to diffolve the oxyd of arfenic; but this 
laft fubftance diftilled with an equal part of the acetit of 
potath, afforded Cadet, and the chemilts of the Academy of 


” 
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Dijon, a red famine liquor of a dantootes ficiell very tetiaci- 
ous, and of a fingular nature. Cadet had before obferved, that 
this liquor inflames fat lute. The academicians of Dijon be- 
ing defirous of examining a yellowilh matter of an oily con- 
fiftence, colleGted at the bottom of the veflel, which contained 
the arfenico-acetous fuming liquor, decanted a portion of this 
fuperfluent liquor, and poured the reft on a filter of paper. A 
few drops had fearcely paffed, when. immediately an offenfive 
and very thick fume.arofe, which formed a column from the 
veffel to the cieling; a kind of ebullition was excited on the 
borders of the matter, and a beautiful rofe-coloured flame 
iffued forth ; ; all which lafted a few fovonds. A full account 
of the experiments of thefe learned academicians, may be 
feen in the third volume of the Elements of Chemiftry of Di- 
' jon. ‘They compared the liquor we have {poken of to a liquid 
phofphorus ; we think it is a pyrophorus of the fame kind as 
thofe we fhall prefently mention. The refidue of the diftilla~ 
tion of the acetit of potafh with beige of arfenic, confilts: for 
the moft part of potafh. 

Vinegar diffolves the oxyd of cobalt, and forms a folution of 
a pale rofe colour. bite 

It has no ation on bifmuth, or its oxyd, but it diffolves that. 
of manganefe. 

It diffolves nickel dire@ly, according to Mr. , Reviagann this 
folution affords green crytftals, of the form of a fpatula. 

The acetous acid does not appear to act on antimony, but 
it appears to diflolve the vitreous oxyd of this metal: fince 
Angelus Sala’ made an emetic preparation with thefe two 
fubftances. 

Zink, and alfo its oxyd, are readily diffolved by diftilled 
vinegar. Monnet obtained cryftals from this folution in the 
form of flat plates. The acetit of zink fulminates on hot coals’ 
with a blueifh flame. By diftillation it affords an inflammable 
liquor, a yellowith oily fluid, which foon becomes of a deep 
green; and a white fublimate, which when fet on fire by a 
_ candle, burns with a beautiful blue flame ; the refidue is in the 
ftate of a pyrophorus, not very combuttible. 

_ The acid of vinegar does not diffolve mercury in its me- 
tallic {tate ; but this combination may be made by dividing 
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the mercury into very {mall particles, as was done by Keyfer 
Mercury, in the ftate of oxyd, readily unites with vinegar 
The acid may be boiled either on the red oxyd of mercury, 
named precipitate per fe, on turbith mineral, or mercury preci- 
pitated from its nitric folution by potafh, The fluid becomes 
white, but recovers its tranfparency when boiling hot; it is. 
then to be filtered, and. filver-coloured cryftals fall down, in 
fcales refembling boracic acid. This acetit of mercury has 
been called mercurial foliated earth. It may be immediately pre- 
pared by pouring a nitric folution of mercury into a folution 
of acetit of potafh; the nitric acid unites with the fixed alkali 
of this laft falt, and forms nitre, which remains diflelved ; 
while the oxyd of mercury, combining with the acid of the 
vinegar, is precipitated in the form of brilliant feales. The 
mixture being then filtered, the mercurial acetit will remain 
‘on the filter. This falt is decompofed by the aétion of fire, 
and its refidue affords a kind of pyrophorus. It is ee al. - 
tered by combuftible vapours. 
Tin is not much altered by vinegar. This acid idipliroare On=) 

ly a {mall quantity of that metal, which folution, by evapora- 
tion, afforded Monnet a yellowith fubftance . eRESDNNS gum, 
and of a fetid fmell. 

- The acid of vinegar acts more endl on lead than on moft. 
other metals, and diffolves it with the utmoft facility. When 
thin plates of this metal are expofed to the vapour of heated. 
vinegar, they become covered with a white powder called ce- 
rufe, which is an oxyd of lead, containing a-little vinegar. Ce- 
rufe ground with one third part of chalk, forms the white 
lead ufed as a paint. In order to faturate vinegar with lead, 
the acid is poured on cerufe ina matrafs; the mixture is fet 
to digeft on a fand bath, and after feveral hours is evaporated 
to a pellicle; by cooling it affords white cryftals, forming 
either irregular needles, if the finid has been too much cone 
centrated ; or flat parallelipipedons, terminated by two flant 
fe€tions, when the evaporation has been well made. This acetit. 
of lead is called /a/t or fugar of Saturn, on account of its {weet 
tafte, which is at the fame time very ftyptic. A falt of the 
- fame nature is made, by boiling equal parts of litharge and of 
vinegar, and evaporating it to the confiftence of fyrup. ‘This 
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is the extraé? of Saturn of Goulard, which long before his time 
was known by the name of vinegar of Saturn. Acetit of lead 
is decompofed by heat; it affords an acid, ruddy, and very 
fetid liquor, different from radical vinegar or pure acetic acid, 
of which we-fhall prefently treat. The refidue is a very good 
pyrophorus. ‘This falt is decompofed by diftilled water, by 
lime, by alkalis, and by the mineral acids. The extraéf of Sa- 
turn, diluted with water, and mixed with a ie quantity of 
brandy, forms the vegeto-mineral water. 

Vinegar quickly diffolves iron; the effervefcence which takes — 
place in this folution arifes from the difengagement of hydro- 
gen gas afforded by the water, which feems to be decompofed. 
The liquor has a red or brown colour ; and by evaporation af- 
fords only a gelatinous magma, together with fome long brown 
cryftals. ‘The acetit of iron has a ftyptic and fweetith tafte; 
is decompofed by fire, which drives off its acid ; attracts the 
moifture of the air, and is decompofed in diftilled water. 
When heated till it no longer emits a fmell of vinegar, it 
leaves a yellowith oxyd attracted by the load-ftone. The ace- 
tous folution of iron affords a very black ink with nut-galls, 
and may be fuccefsfully ufed in dying. The alkaline pruffiats 
precipitate a very bright Pruffian blue. The black, yellow, 
and brown oxyds of iron, the native carbonat of iron, or the 
_ fparry iron ore, afford folutions with vinegar of a enn fine red 
colour. 
Acetoys acid diffolves deppiee with very great facility and 
by the affiftance of heat it gradually affumes a green colour. 
But this acid a&ts more readily on this metal when already oxy- 
dated by vinegar, and converted into the fubftance called ver- 
digris. Verdigris is prepared in the neighbourhood of Mont- 
pellier, by plates of copper in earthen veflels, covered in lay- 
ers with the hufks of grapes, which have been previoufly 
fprinkled and fermented with weak vinegar. The furface of 
thefe plates foon become covered with a green ruft, which i is 
increafed by piling them together, and fprinkling | them with 
weak vinegar. The copper is then fcraped, and the verdigris 
as packed in facks of leather for fale. Montet, apothecary at 
Montpellier, has very well defcribed this procefs, in two Me- 
moirs tiga among thofe . of the Academy. of Sciences, for 
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the years 1750 and1y¢3. Verdigris readily diffolves in vi- 
“negar, and the folution, which is of a beautiful green colour, 
affords by evaporation and cooling, green cryftals, in truncated 
quadrangular, pyramids, called verdet or cry/als of Venus.’ The 
cryftals prepared for commerce, which are called di/illed verdet, 
becaufe diftilled vinegar is ufed in preparing ‘them, have the 
figure of a pyramid ; its cryftals aflume this form, becaufe they 
are depofited on a ftick cleft into four branches, which are 
kept afunder by a piece of cork”. 

The verdet or acetit of copper has a ftrong tafte, and is a 
violent poifon. It is decompofed by the aétion of fire, efflo- 
refces in the air, and becomes covered with a powder, whofe 
green colour is much paler than that of the falt itfelf. It is 
completely diflolved in water without decompofition. Lime 
water and alkalis precipitate the oxyd of copper. 

When this falt is pulverized and diftilled in an earthen or 
glafs retort, a fluid is obtained at firft pale and fcarcely acid ; 
‘but affords afterwards one fo {trong, as to refemble the con- 
centrated mineral acids. The receiver muft be changed during 
the operation, in order that the phlegm and the acid may be 
had feparate; the latter 1s called radical vinegar, or vinegar of 
Venus. It has a green colour, arifing from a certain quantity 
of the oxyd of copper which comes over. When the diftilla. 
tion ceafes, and the bottom of the retort is red hot, the refi- 

due is a brown copper coloured powder, which often commu- 
_nicates a metallic tinge to the fides of the veflel. This refidue 
is ftrongly pyrophoric, as the Duc D’Ayen and Prouft have 
ebferved. Radical vinegar is rectified by diftillation with a 
gentle heat ; it is then perfectly colourlefs, provided the heat 
has not been urged too ftrongly, fo as to dry the remaining 
oxyd of copper. The redudtion of the copper referyed in this 
experiment explains the nature of radical vinegar. This acid 
appears to have the fame relation to common vinegar, as the 
oxygenated muriatic acid has to the pure muriatic acid, or ra- 
ther that which the fulphuric has to the fulphureous, or the 
nitric to the nitrous. In this operation the acetous acid unites 
with the oxygen of the oxyd of copper, which at the fame 
time refumes the metallic ftate.. The very different ‘effets 
produced by radical vinegar, compared-with thofe of the com- 
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mon acetous acid, appear therefore to arife from its: excefs of 
the oxygen. According to the principles of the nomenclature 
we have adopted, this falt is termed acetic Ate: 3, 

Acetic acid, or radical vinegar, thus rectified, has fo ftrong 
and penetrating a fmell, that it is impoffible to fupport it for 
any length of time ; its cautticity is fuch, that it corrodes and 
burns the fkin, and it is extremely volatile and inflammable. 
When heated with contact of air, the rapidity with which it 
burns is the greater the more highly it is rectified. This ex- 
periment has induced chemifts to believe that vinegar. is an 
acid combined with an alcohol; it may, perhaps, be confidered 
as a kind of natural ether. This notion is rendered probable 
by the penetrating and agreeable fmell emitted by-the firft por- 
tions of this acid in diftillation. Acetic acid evaporates entire- 
ly when expofed to the air ; it unites to water with much 
heat ; with earths, alkalis, and metals, it forms different falts 
from thofe of the acetous acid; they are called acetats of pot- 
afh, foda, mercury, zink, &c. Laffone has. fhown, that the 
ammoniacal falt formed by radical vinegar, or the acetic acid, 
is very different from that formed by the common acetous acid, 

and called Spirit of Mindererus. Although we do not poffefs . 
a fufficient knowledge of the properties of all the acetats, yet 
their form, iafte, folubility, &c. fufficiently fhow that they 
really differ from the. acetits. The Marquis de Courtanvaux 
has fhown, that it is only the laft portion of the acetic acid ob- 
tained by diftillation from cryftals of verdigris which is inflam- 
mable ; and that it likewife has the property of being congeal- 
ed by cold. This laft portion, when reétified, cryftallized in 
the receiver in large plates and needles, and did not become 
fluid at a lefs heat than about 62 degrees of Fahrenheit. In 
this property likewife it refembles the oxygenated muriatic 
acid. rth 43 | | 
Acetic acid decompofes alcohol, and forms ether with the 
fame facility as the mineral acids, as the Count de Lauraguais 
has difcovered. For this purpofe, acetic acid is poured on an 
equal quantity of alcohol in a retort. A confiderable degree of 
| heat is excited. The retort is then placed in a fand bath, with 
two receivers fitted.on, the outer being plunged in cold water 
or pounded ice. The mixture being quickly brought to ebul- 
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lition, a dephlegmated alcohol paffes firft, afterwards the ether, 
and laftly, an acid, which is ftronger as the diftillation advan- 
ces: a brown mafs, confiderably refembling a refin, remains in 
the retort. Care muft be taken to change the receiver as foon 
as the etherial fmell becomes fharp and penetrating, that the 
acid may be colleéted apart from the ether. The acetic ether 
muft be rectified by a gentle heat with potath. A large pro-— 
portion is loft in this operation. The formation of this ether 
is owing to the excefs of the oxygen in radical vinegar. Scheele 
affirms, that he did not fucceed in preparing acetic ether by 
adding radical vinegar to alcohol, and that he did not obtain 
it, but by the addition of a mineral acid. Mr. Perner had be~ 
fore made the fame remark concerning the difficulty of obtain- 
ing acetic ether by the procefs of de Lauraguais. However, 
many French chemitts have executed that procefls ; and I cay 
myfelf affirm, that I have repeated it with fuccefs. 
_ Dela Planche, the apothecary, prepares acetic ether, by pour~ 
ing concentrated fulphuric acid and alcohol on acetit of -lead, 
introduced into a retort. The theory and practice of this ope- 
ration are abfolutely the fame as thofe of the nitric and muri- 
atic ethers prepared by a like procefs. | 
The acetic ether has an agreeable fmell lite other ethers, 
but it always partakes of the {mell of vinegar, though it is not 
acid. It is very volatile and inflammable, burns with a bright 
flame, and leaves a coaly mark after its combufticn. 
Many refearches flill remain to be made by chemifts ‘refpe@- 
ing the nature of acetic acid. What we have faid concerning 
its properties will ferve to fhow, 1. That it differs remarkably 
from acetous acid, or common vinegar. 2. That this differ. 
ence depends on the greater quantity of oxygen contained in 
the acetic than the acetous acid, which excefs it had taken from 
the oxyd of copper. Let us now refume the examination of . 
the other properties of common vinegar. | 
The acetous acid, affifted by heat, diffolves the precipitate 
of gold made from oxygenated muriatic acid by adding a fixed 
alkali. This acetous folution of gold precipitated by ammo- 
niac affords fulminating gold, as Bergman has fhown. Vinegar 
does not act on platina or filver while they. al are in the metallic 
ftate, but it diflolyes their oxyds. — 
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Vinegar combines with many of the immediate principles of 
vegetables. It diffolves extratts, mucilages, and effential falts ; 
unites with the aroma, and is confidered as the proper folvent 
of gum refins. It has even, after.a certain length of time in 
the way of diftillation, a confiderable aGtion on fat oils, which 
it converts into a faponaceous ftate. But the combination of 
vinegar with vegetable minthonere a” been by no means accu 
rately examined. 

This acid is ufed to extra&t fome of the véinstiidls principles, 
mote efpecially that of {mell.; and vinegars of different nature, 
_ either fimple or compound, are prepared for medical ufe. The 
vinegars of {quills, colchicum, &c. afford an example of the 
firft ; the theriacal vinegar, and the vinegar of the four thieves, 

are of the fecond kind. Thefe médicines are prepared by ma- 
-ceration and digeftion continued for feveral days. As the acid 
is volatile, it is diftilled from aromatic plants, whofe odorant 
principle it takes up; the diftilled vinegar of lavender ufed as 
a perfume is of this kind ; thefe liquors are in general lefs a- 
greeable than fpirituous diftilled waters. . 

Vinegar is.much ufed, as to feafon food. It-is likewife of 
excellent ufe in medicine, as a refrefhing and antifeptic fluid. 
A fyrup is made with fugar, which is given with great fuccefs 
in burning or putrid fevers, &c. This acid, externally applied, 

is aftringent and bracing. All its combinations are likewife- 
applied to medical ufes. 

The acetit of potath and of foda, which are known by the 
names of serra foliata tartari, and mineral acetous falt, are power- 
- ful deobftruent and aperient remedies ; they are adminiftered 
in the dofe of from half a drachm to a drachm. 

The fpirit of Mindererus, or folution of ammoniacal acetit, 
taken in the dofe of a few drops in a proper liquid, is aperient, 

diuretic, cordial, antifeptic, &c. It often fucceeds in the leu- 
cophlegmatia, or {welling of the external parts of the body. 

. The acetit of mercury, or mercurial terra foliata, is an excel- 
lent anti-venereal ; it is the Scoaasins ingredient in Keyfer’s. 

. pills: 
The extraét of nin vinegar of Saturn, and the vegeto-mineral 
water, are applied externally as deficcatives. Thefe medicines, 
being flrongly repellent, ought to be adminiftered with great 
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caution, efpecially when applied to parts which are ulcerated 
or without fkin. Boerhaave mentions feveral young women 
attacked with confumptions, in confequence of the external ufe 
of preparations of lead. ; | 

Cerufe enters into the compofition of drying unguents and 
plafters, and verdigris is a saneponent part of feveral collyria 
and unguents. - 

Acetic acid, or radical vinegar, is ufed as a very powerful 
ftimulant to be refpired by fuch as fall into fainting fits. For 
the convenient ufe of this remedy, a certain quantity is poured 
on fulphat of potath grofsly powdered, which is kept in a well 

elofed bottle ; this medicine is Pisin hs known by ee name 
of falt of vinegar. | 

Acetic ether has not yet been siplicdut to any ufe; neither 
is it known whether it has any peculiar virtues, differing from 
thofe of other ethers. 


} 


‘NOTES ON CHAPTER XXIV. 


ae ACCETIT OF ZIRCON. 


ye oe acid diffolves zircon in a Peat and humid ftate. This combina- 
none which is very foluble in water, does not appear to be capable of cryftalliza- 
tion. This falt undergoes lefs change from the heat, than nitrat of zircon, pro- 
bably, becaufe it adheres lefs ftrongly to the water of folution, and becaufe it is 
‘dried at a lower temperature. 
' Like the other falts of this clafs, it poffeffes a very ftrong aftringent tafte, It 
is foluble in alcohol, but does not diliquefce in the air. 

® Confiderable alterations and improvements in the ere for making siadd- 
gris have been.introduced fince the time of Monnet. Thefe are fully and moft | 
accurately detailed in a memoir by Chaptal, in ie An. de em Tom, RXV. 
P: 305: 

Acetous acid acts upon copper only i in the ftate of an oxyd. Chaptal found 
that this acid, when faturated with exygenated muriatic acid gas, produced a par- 
tial folution of COPPEr 5 but the white micaceous produc formed did not refemble 
acetat of copper. The acetous acid, which has been repeatedly diftilled over the 
exyd of manganefe, diffolves copper but very feebly, and in fmall quantity. 

© Adet, Ann. de-Chem.' Tom, XXVII. p. 299. has lately endeavoured to prove, by 
a variety of experiments, 1. That there is no acetous acid properly fo called. 2. That 
‘the acid of vinegar exifts always in the higheft degree of oxygenation, of which it 
is capable ; confequently that it is always in the tate of acetic acid; and, 3. That the 
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only difference which exifts between the acetic, and that which has been called the 
acetous acids, arifes from the fmaller quantity of water which the acetic acid 
contains. 

The accuracy of thefe refults has been combated, and apparently with much 
fuccefs, by Chaptal. ‘This chemift allows that Adet has fhown that, the quantity 
of oxygen contained in the acetous and acetic acids is nearly the fame, and that 
the greater part of the falts formed feparately by thefe two acids are of the fame 
nature; but in admitting thefe facts, he is far from thinking that the two acids 
differ only in the quantity of water which they refpectively contain. 

In order to bring Adet’s hypothefes to the teft of experiment, Chaptal sods 

the acetic acid to the fame degree of fpecific gravity with the acetous acid, by ad- 
ding‘to it a quantity of diftilled water. The {mell and tafte of the two acids 
were ftill very different; and the action of the acetic acid on metallic oxyds was 
more fpeedy and more energetic than that of the acetous. Acetic acid, for in- 
itance, diffolved the oxyd of copper, precipitated from the fulphat by potafh, and 
formed with it beautiful cryftals on cooling. The acetous acid, with the fame oxyd, 
acquired merely a blueifh green colour, and a green and falime cruft was precipi- 
tated on the fide of the veffel containing the liquor.’ Eleven parts of acetic acid 
require for faturation 6,98 of pure potath, while the fame quantity of acetous acid 
require only 5,73. 


When fulphuric acid was added to equal parts of acetic dnd acetous acids, of the 


fame degree of concentration, a very confiderable degree of heat was produced. 
‘The mixture with the acetic acid appeared at firft of a pale yellow colour, while 
in the acetous no change was produced. The mixture with the acetous acid boil- 
ed fooner than the other, and after the evaporation of about one third, it aflumed 
the tinge of very deep coloured wine. The mixture with the acetic acid was 
much paler. During diftillation much fulphureous acid was difengaged, and. at 
the end of the operation the refidues had loft their colour, and confiited merely of 
concentrated fulphuric acid. The acetous acid appeared to Chaptal to be brought 
to the ftate of acetic, by its decarbonization in the retort. 

too parts of potafh were faturated with each of the two acids, and the falts 


which they formed fubjected to diftillation ina retort. By this procefs, refidues « 


of a black colour were obtained. The acetat afforded 17 parts of its weight of 
carbon, and the acetit only 13. There is therefore more carbon in the acetousthan 
in the acetic acid. Similar phenomena take place in the diftillation of the acetat 
of copper ; the acetous acid is deprived of its fuperabundant carbon; one part of 
this carbon combines with the oxygen of the copper, and forms the carbonic acid, 


which is difengaged, while the other remains in combination with the oxyd it-_ 


felf, ‘The acetous acid deprived in this manner of its’ carbon, paffes over in the 
ftate of acetic acid. Metallic oxyds, and fome acids, feem to be the ig fub{tane 
- ces capable of effecting this decompofition. 

. From thefe, and other experiments, Chaptal concludes; x. That the differesice 
between the acetous and acetic acids depends on the different proportions of carbon 
which they contain. 2. That the acid is inthe ftate of acetous acid in metallic 
falts; and, 3. That it paffes to the ftate of the acetic, only by being Sahil ih of a 
portion of its carbon, An. de Chem. Tom. XXVIII. p. 113. 


, 
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- CONCERNING THE PUTRID FERMENTATION OF VEGETABLES, : 


. Au the vegetable fabftances, which have paffed the vinous ~ 


and acid fermentation, are fufceptible of a third inteftine com- 
motion, by which they are changed ; this is called the putrid 
fermentation. Stahl, and feveral other chemifts, have thought, 
that this kind of fermentation is merely a confequence of the 
two preceding, or rather that thefe three phenomena depend 
on a fingle procefs, or motion, which tends to deftroy the tex- 
~ ture of folid fubftances, and to change the properties of finids, 
It is true, in fat, that if certain vegetable fubftances be left 


to themfelves, they pafs through the three fermentations fuc- 


ceflively, and without interruption. For example; all fac- 
charine matters, diffolved in a certain quantity of water, and 
expofed to a degree of heat of about 60 or 80 degrees, afford, 
firft wine, afterwards vinegar, and at laft the acid charatter is 


deftroyed ; they putrify, lofe all their volatile principles, and é 


become dry, infipid, and earthy. But it muft be obferved, 
that a great number of vegetable fubftances do not pafs through 


thefe three kinds of fermentation, at leaft as far as fenfe can — 


‘diftinguihh. Infipid mucilages, and folutions of gum in water, 
become four, without exhibiting any appearance of wine; 
and the glutinous matter appears to pafs immediately to putre- 
fa€tion, without previoufly becoming acid. It therefore ap- 


pears, that though thefe three fermentations fueceed each other 
in many of the vegetable principles, there are neverthelefs 


many others which are capable of the two laft, without the 


foregoing, or even of putrefying, without exhibiting previous — 
figns of acidity. ‘Thefe laft participate of the nature of animal 


fubftances, and afford ammoniac by the aétion of heat, and 
azotic gas by the nitric acid. It appears to be from this cha- 
raéter, that the vegeto-animal fubftances putrify fo readily. 


The inteftine motion which changes the nature of vegetable » 


matters, and reduces them to their elements, requires the fol- 

lowing conditions. Humidity, or the prefence of water, is 

ene of the moft neceflary ; dry and folid vegetables, fuch as 
it / 
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wood, are not at.all changed, while they remain in that ftate ; 
but if they be moiftened, and their fibres feparated, the intef- 
tine motion foon commences: water, therefore, appears to be ' 
one of the caufes of putrefation ; and we fhall fee, in the 
animal kingdom, that the decompofition of this liquid appears 
to produce fermentation. Heat .is not lefs neceflary. Cold, 
or the temperature of ice, not only oppoles this {pontaneous 
deftruGtion, but retards its progrefs, and in fome meafure re- 
ftores the former ftate of fubftances which have begun to 
change. The degree of heat neceffary to putrefaction, is much 
lefs than that which maintains the vinous and acid fermenta- 
tion, fince it requires no more than about 45 degeees of tem- 
perature; but a ftronger degree of heat is more favourable to 
this procefs, provided it be not fo ftrong as to volatilize all 
the humidity, and entirely to dry the fubftances which it. pu- 
trefies. Accefs of air is a circumftance which fingularly pro- 
motes putrefattion, fince vegetable fubftances are very well 
preferved in a vacuum. This prefervation, however, has its 
limits ; and the contact of air does not appear to be indifpen- 
fable for carrying on putrefaction, like the two conditions bee 
fore mentioned. 

‘The putrefaction of vegetables eh its peculiar phenomena. 
Vegetable fluids, which putrify, become turbid, lofe their co- 
lour, and depofite different fediments ; bubbles rife to the, fur- 
face, and mouldinefs appears at the beginning. Vegetable 
matters, fimply moiftened, and foft, exhibit the fame pheno- 
mena; the commotion is never fo great as in the vinous and 
acetous fermentations. The bulk of the matter which putri- 
fies does not appear to increafe, neither does its temperature 
rife; but the moft important phenomena is the change of 
{mell, and the volatilization of an acrid penetrating urinous 
principle, fimilar to ammoniac, and which, on examination, 
is found to be that fubftance. Hence the putrefattive fer-_ 
mentation has been diftinguifhed by the name of the alka- 
_ line fermentation, aud the ammoniac has been confidered as - 

its produét. The penetrating fmell flies off by degrees, and 
is fucceeded by a naufeous, faint {mell, not eafily defcrib-. 
ed. The decompofition is then at its height; the putre- 
fying vegetable matter ig then very foft, or fluid, like a 


254 PUTRID FERMENTATION. 


fyrup; it experiences a great number of fucceflive modifi- 


cations in the odorant principle which exhales. Laftly, it 


~ 


dries, its difagreeable fmell is diffipated by degrees, and no- 
thing remains but a blackifh, and as it were coaly refidue, 
known by the name of earth, Aumus vegetabilts, in which nothing 
is found but certain faline and earthy fubftances. Such is the © 
order of the phenomena obferved in the fpontaneous decom- 
pofition of vegetables which putrefy: but this -decompofition, 


carried to that point in which bodies are reduced to their fa- 


line or earthy fkeleton, requires a very long time ; and it may 
even be added, that it has not yet been properly obferved by 
any perfon. ‘This reproach which is caft on chemifts and phi- 


lofophers for their inattention to animal matters, is much more 


deferved with regard to vegetable fubftances. No philofopher | 
has yet undertaken to obferve the complete putrefa@ion of 
thefe laft, though many have begun to defcribe the phenomena 
which take place in that of animal matters. We may there- 
fore conclude the hiftory of the fpontaneous and natural ana- 
lyfis of vegetables, by adding, fimply, 1. That the fhort'ac- 
count we have given fhows, that vegetable putrefaction atte- 
nuates, volatilizes, and deftroys their humours, and reduces 
them to the earthy ftate. 2. That nothing is yet certainly 
known concerning the phenomena and limits ‘of this kind of 
putrefaction, which requires to be properly diftinguithed from 
that of animal matters. 3. Laftly, As this fermentation is 
much more evident, and has been better obferved in the fluids - 
and folids of animal fubftances, the larger detail we {hall enter 
into, refpecting thefe laft, will complete our hiftorical — 
of the known fatts ee to puainiaiicies 


=~ 


PART Iv. 


THE ANIMAL KINGDOM 


e 


CHAPTER I. 


CONCERNING THE CHEMICAL ANALYSIS OF ANIMAL SUBSTANCES 
i te IN GENERAL *. 


‘Tue analyfis of animal fubftances is a part of chemiftry, 
which is the moft difficult, and the leaft advanced of any. The 


ancient chemifts contented themfelves with diftilling thefe fub- 


ftances by a naked fire ; an operation which is now known to 
alter, and entirely change bodies of fo compounded a nature as 
the folids and fluids of animals. Some of the fluids of the hu- 
man frame, and of certain quadrupeds, only have been fub- 
jected to this analyfis. | | 

~ Many caufes oppofe the advancement of this branch of che- 
miltry ; the difficulty and unpleafantnefs of thefe experiments, 
the {mall number of expedients for the treatment of animal 


matters, without changing them very much, the impoflibility 


of finding the moft remote fynthetical method of ‘Teproducing 
thefe matters, and more particularly the uninterefting nature 
of thefe refearches to chemifts who are not phyficians, are the 
principal motives which have hitherto impeded the progrefs of 


“fcience refpeéting them. Neverthelefs, the refearches of cere 


* In the Firft and Second Editions of this Work the animal kingdom commen- 
ced witha brief account of the nature of animals, of their diftinGive characters, 
of the methods employed in natural hiftory to diftinguith, and of the phyfiology 
of animals. The new arrangement of the volumes, and the little connection be- 


tween the defcriptions of animals and animal chemiftry, has induced me to re- 
move that part into the fifth volume. 
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tain modern philofophers, efpecially Rouelle, aici Buc- 
quet, Poulletier de la Salle, Berthollet, Prouft, Scheele, and 
Bergman, have opened a new path, and fhow that the art of 
healing may receive the greateft advantages solos Inquires, of 
this nature. | 

The bodies of the principal animals, fuch as man and qua- 
drupeds, to which our attention is particularly direéted, are 
formed of fluids dnd folids. The fluids of animals are diftin- 
guifhed into three claffes, relative to their ufes. The firft clafs 
contains the recrementitial humours, defigned to nourith and 
fupport certain organs. . The fecond comprehends the excre- 
mentitial humours which are excluded out of the body, by cer- 
tain emunttories, as ufelefs, and capable of producing noxious, 
effects, if retained too long. In the third are ranked, fuch as 
are of the nature of the two preceding, being partly recremen- 
titial, and partly excrementitial ; the former are the blood, the 
lymph, the jelly or gelatin, the fibrous or glutinous part, the 
fat, the marrow, the matter of internal perfpiration, and the 
offeous juice ; the latter. comprehends the fluid of infenfible 
tran{piration, the {weat, the mucus of the noftrils, the cerumen 
of the ears, the gummy matter of the eyes, the urine, and the 
feces. The laft are the faliva, the tears, the bile, the pan- 
creatic juice, the gaftric and inteftinal juices, milk, and the fe- 
minal liquor. We cannot examine all thefe fluids in the order 
we have enumerated them; 1. Becaufe thefe are very little 
known; 2. Becaufe it is indifpenfably neceflary to treat of 
thofe, in the firft place, whofe analyfis is the moft advanced. 

The folids of animals, which form the parenchyma of their 
@ufevent organs, may be divided into three elaffes ; the firft con. 
taining foft and white parts, as the lamine of the cellular tif. 
fue, the membranes, the membranous vifcera, the aponeurofes, — 
the ligaments, the tendons, and the fkin. The foft and red 
parts form a fecond clafs, very diftin& from the firft ; fuch, in 
particular are the mufcles, and a part of thofe organs which 
contain mufeular fibres, fuch as the ftomach, the inteftines, the 
bladder, the matrix, &c.  Laftly, The third clafs mihi in 
the bony folids. 

The animal analyfis is at prefent very different ee that for. 
merly ufed. The decompofition by fire is now no longer prac- 
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tifed, and animal matters are treated with re-agents, moré 
efpecially acids, alkalis, alcohol, &c. The different fluids, 
mixed with each other, or contained in the veficles of the dif- 
ferent parts, are feparated by repofe, by decantation, by filtra- 
tion, or by expreflion. The aétion of thefe fubftances on cos 
- louring matters is examined, as well as the feveral changes 
| they undergo at different temperatures. By careful. evapora- 
tion of animal liquors, the different falts they contain are seek 
parated without alteration. 

By thefe methods of analyfis, er chemitts Have made 
Many important difcoveries. Scheele has difcovered feveral 
acids different from all thofe before known. Berthollet has 
afcertained the exiftence of difengaged phofphoric acid in urine, 
and in fweat; he has likewife found a very confiderable quan- 
tity of azot in‘animal matters. This laft difcovery is one of 
the moft important parts of the animal analyfis: the prefence 
of azot in thefe fubftances, and efpecially in the fibrous parts, 
explains the soon which exifts between them and vege- 
table matters.. To obtain this elaftic fluid, or azotic gas, muf- 
cular flefh muft be treated with the nitric acid; a confiderable 

quantity is difengaged, even without the afliftance of external 
heat. This gas paffes before the nitrous gas, and the receiving 

veffels muft be changed as foon as the latter begins to appear. 
By this difcovery, Berthollet explains the formation of am- 
moniac, afforded by animal fubftances, fubjected to the action 
of fire, and alfo the produétion and difengagement of this falt 
q by putrefaGtion ; together with the relation or refemblance of 

thefe fubftances with vegetable matters, which putrefy, and af- 
ford ammoniac. by diftillation. It appears, in faét, that this 
alkali is formied, in both cafes, by the combination of hydro. — 
gen with azot. Icannot do better than quote, in this place, 
the words of Berthollet on the general nature of animal fub- 
- ftances, in a memoir read at a public meeting of the Faculty of 
_ Medicine, and inferted in the Journal de Phyfique, Volume 

XXXVI. page 272. 

oe Organized bodies are principally eomipofed! of two fubs 

_  ftances, which have very evident diftin@tive characters ; the 

@ one affords acid, when decompofed by the action of fire, ant 

- the other volatile alkah ; the one forms ardént apa by 
- Pol. II. | R 
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‘« fermentation, the other putrefies immediately, and affords 
“¢ volatile alkali; the one, by calcination, affords a coal, which 
© burns readily, the other is reduced into a coal of difficult 
“ combuftion: laftly, the former compofe the greateft part of 
‘* vegetable, and the latter of animal fubftances ; -whence tisy | 
‘« are diftinguifhed by the two denominations. R 
“© Bergman formed, by means of fugar and the nitrous jah 

‘an acid which he called the faccharine acid, and which poflef- 
<¢ fes remarkable properties. I applied this. kind of analyfis 
“by the nitrous acid to animal fubftances, and I found that 
‘* they all afforded a greater or lefs quantity of faccharine 
‘s acid, but always accompanied with a peculiar oil. _ 1 ob. 
« ferved that no ammoniacal falt was obtained, but that a re- 
“ fidue was afforded, which is not found in vegetables. From 
“ thefe firl experiments I concluded (Memoires de PAcade- 
“ mie, 1780), that animal fubftances contained a fubftance a- _ 
‘“¢ nalogous to fugar, | united to an oil, which 1 confidered as ~ 


nw 
“n 


peculiar to animal fubftances. ‘My experiments likewife in- 
«* formed me, that the volatile alkali did not exift in animal 
“f fubftances, but that it arofe from a combination formed ei- 
«‘ ther by the action of heat, or the influence of putrefaction ; 
‘‘ and laftly, the refidue concerning which I did not explain 
‘‘. myfelf in that memoir, contains phofphoric acid in gxnels, 
<< combined with calcareous earth. 

“J afterwards examined the action of ta ae metallic 
‘¢ falts on animal fubftances, and proved, that this action in’ 
‘© which their caufticity confifts, is a.confequence of the chemi- 
“© cal affinities: of the metallic calces, which ‘tend with various 
$f; degrees of force to become revived ; fo that thofe which are 
66 “very eafily revived, fuch as the calces of filver and of mer- 
_ cury, have a ftrong degree of caufticity, and form very cau- 
“¢.- ftic falts. Hence it follows, by applying the modern difco- 
cs yeries. of philofophers to the theory Ihave given, that it is 
«the air combined in metallic calces, and deprived of the prin- 

- ciple of elafticity, which tends to unite with a principle of 
_ animal fubftances; and this principle appears to me to be 


~~ <-the oil they, contain; but the caufticity of alkalis cannot be 


a 
na 


attributed to the fame caufe, but mutt be the effe& of ano- 
ther affinity. I have proved, in the Memoirs of the Acade- 


. ad 


6 


_ + ANALYSIS OF ANIMAL SUBSTANCES. 259 


my for the year 1782, thatthe cauftic alkali diffolved ani- 


mal fubftances without difuniting their principles. I have 


‘ fhown the properties of this combination, and ‘have availed 
 myfelf of it to unite the animal fubftances with different me» 


tallic calces ; feveral combinations were produced, which 
were before unknown to chemiits; but the cauftic alkali 
treated i in the fame manner with: vegetable {ubftances, form- 
ed no combination.” | | 

“« By purfuing my inquiries, I have fucceeded in dpiacuae 
ing the principles of the volatile alkali. » I have fhown, that 
the volatile alkali is a combination of detonating inflam-_ 
mable gas, or, to {peak more accurately, of the inflammable 
gas of water and phlogifticated alr, or mephitis: fo.that 
the inflammable- gas forms nearly the fixth part of the 
weight, or two thirds of the volume of the volatile alkali. 
I have fince determined ‘how the volatile alkali is produce- 
able by putrefaction, or by the action of fire. All matters 
which have the character of animal fubftances contain me- 


ce phitis, which may be abundantly feparated by means of the 


wh 
wn 


o 
~ 


nitrous acid. It muft neceflarily happen, therefore, when 
thefe fubfiances are diftilled, that their mephitis’ muft pafs 
into fome combination, or that it will be found’ among the 


aeriform produéts ; but it is not found in thefe laft, as I 


have afcertained, by detonating the inflammable gas obtain- 


_ed by this method in the eudiometer of Volta, and comparing 


it with the inflammable gas obtained by the diftillation of 
charcoal, and that of vegetable fubftances ; and there is no- 
thing among the other produdts of the di@illation but the 
volatile alkali, which can have received it into its compofi- 


. tion. Confequently, whenever volatile alkali is formed, 
the mephitis of the animal fubftances combines with the 


inflammable. gas, which is feparated from the oil, or moft 


probably with that which arifes from the’ decompofition of _ 


the water, whofe vital air at the fame time combines with 
the charcoal to form fixed air. In putrefaction, the inflam- 
mable gas combines with the mephitis ; whereas in the fpi- 


rituous fermentation, the fame gas combines with a vezge- 
be table oil and. Sagar, to form {pirit. of wine, in which | have 
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“ found and feparated thefe fubftances, by means of the de- 
% phlogifticated marine acid. | 
 &@ From thefe feveral obfervations it follows, that’ animal 
fubftances are much more compounded than fubftances 
‘¢ which are purely vegetable. They contain a matter analo- 
“ gous to fugar, a peculiar oil, phofphoric acid combined with 
“<a {mall quantity of calcareous earth, mephitis, and, very 
« probably, fixed air. It is the phofphoric acid which exifts 
‘¢ in the coal of animal fubftances, combined with a portion of 
the true charcoal, ‘of the oil, and with earth, that appears to 
«© me to conftitute the difference obferved to exift between the 
« coals of animal fubftances and thofe of vegetables.” 

Such is the clear and perfpicuous manner in which Ber- 
théllet conceives and explains the general nature of animal 
fubftances. When thefe accurate refults are compared with 
the vague notions hitherto exhibited refpeéting the difference 
between vegetable and animal matters, we are aftonifhed at the 
progrefs which chemiftry has made of late years, by the re-. 
fearches of the Swedith and French chemifts. There is every 
reafon to think, that a conneéted feries of inquiries into the 
nature of animal matters, according to the plan fketched out 
by the-moft celebrated chemifts from the time of Margraaff 
and Rouelle to the prefent, would afford many valuable parti- 
culars of information refpeting® their formation, alterations, 
and deftruction ; and would be more particularly ufeful i in the 
art of medicine. ‘The application of the difcoveries already 
made, which we fhall exhibit in the following chapters, will 
place this affertion beyond all doubt +. 
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NOTES ON CHAPTER I. 


: , Anima fubftances are compofed chiefly of azot, carbon, hydrogen, and oxy- 
gen, ‘They alfo contain a variety of faline, earthy, and metallic fub{tances, Some 
of them are found fo invariably or in animal matter, that they may be re- 
garded as effential to its compofition. Of this kind are phofphoric acid, iene and 
' perhaps foda. © . 
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Axot. Nitric acid feparates azotic gas from all animal fubftances. The acid is 
not decompofed unlefs the mixture be placed in a high temperature. The azotic 
gas carries with it a little carbon in folution, ‘There are great differences — 

a mong animal fubftances, in the quantity of azot which they afford, and in their _ 
readinefs to part with it. The prefence of azot in animal matter was detected 
by Berthollet. Sfourn. Phy/: KXIX. 389, 395. Mem, Acad. Sc. 1785. 331,349. The | 
fubjec& has been profecuted by Fourcroy, Avn. Chem. I. 40,46. Some objections 
of Mr. Keir are very fatisfa@orily anfwered by Berthollet. Ann. Chem, 

It had been long known, that the diftillation of animal fubftances afforded am 
moniac; and this product had been regarded by many chemifts as the character-. 
iftic diftinétion between animal and vegetable matter; but it was referved for 
Berthollet to prove, that‘the elements only of this ammoniac exift in animal mat- 
ter ; and that it is formed during animal putrefaction, or diftillation, by the union 

ofazot and hydrogen. It was afterwards fhown by Fourcroy, that the quantity of 
ammoniac obtained from different animal fubftances correfponds with the quan- 
tity of azot which they contain; and it appears from the interefting ebfervations 
of Vauquelin, that the hydrogen alfo of the ammoniac is derived from the decom. 
pofition of animal matter. 

Concentrated fulphuric acid decompofes animal matter, and converts one part 
of it into water, another part of it into acetous acid, and a third part into amm>- 
niac; a carbonaceous magma, or carbonaceous flocculi being at the fame time 
precipitated. No gas is difengaged during this experiment. The acid is not de- 

~compofed, but combines with the water and ammoniac. Greater effects take 
. place when heat is ufed. dun. Chem. XXII 199. Berthollet had long before 
this obtained ammoniacal falts from animal matter by diffolving it in fulphuric or 
muriatic acid, and afterwards expofing the mixture to the action of fire. Ana, 
Cibem. XT 3% ; 

Cautftic alkalis, in diffolving ‘animal matter, convert part of it into ammoniac, 
efpecially when their action is aided by fire. ‘This fact efcaped the notice of Ber- 
thollet. Mem, Acad. Sc. 1782. 616. It ig flightly mentioned by Fourcroy, _4un. 
Chem. VIL. 174. ms 
 Cauftic lime decompofes animal matter, and changes part of it into ammoniac, 
Berthollet afcribes the caufticity of lime to its affinity for water, Jb. 1782. 

Carbon, Carbon exifts in abundance in animal matter: as appears from the car. 
‘bonaceous refidue of animal diftillation, and from the quantity of carbonic acid, 
and of carbonated hydrogen gas which are obtained during the fame procefs. 

Hydrogen. The prefence of hydrogen in animal matter is moft decifively proy- 
ed, by the fimultaneous formation of water and ammoniac, in dry animal fubftan- 
ces expofed to the action of concentrated fulphuric acid. Empyreumatic animal-oil : 

is another proof of the exiftence of hydrogen in animal matter. ‘The carbonated 
hydrogen gas, obtained from animal diftillation, derives its hydrogen in part 
from the decompofition of water. Mem. Acad. Sc. 1786. 590. 

Oxygen. ‘That animal matter contains oxygen, befides the oxygen exifting in it 
in the ftate of water, appears from the water and acetous acid, into which part of. 
it is converted, by the difpofing affinity of the concentrated fulphuric acid. ‘The 
formation of carbonic acid, during animal diftillation, is an ambiguous phenome- 
non; fince itis always accompanied by the difengagcment of carbonated hydroe © 
gen ges. 
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CHAPTER II. 
CONCERNING THE BLOOD. 


"Lue blood is the moft important, the moft compounded, and 
the moft impenetrable of the -recrementitious humours. We 
fhall treat of it in the firtt place, becaufe, according to the 
doctrine of the greateft phyficians, it is the. focus and fource of 
all the other animal floods. Many phyficians, and particularly 
Borden, confidered it as a kind of fluid flefh, and as a compound 
ofall the animal humours. This opinion is ‘not entirely prov- 
‘ed, though it is very probable. ' 

The blood is a fluid of a beautiful red isis and an unén- 
ous fat confiftence, as it were faponaceous, of an infipid and 
rather faline tafte, which is contained in the heart, the arteries, 
and the veins. This fluid differs greatly, according to the re- 
gions through which it pafles ; it is not, for example, the fame 
in the arteries, and in the veins, in the ftomach, and in the re- 
gion of the liver, in the mufcles, and in the glands, &e. This 
fa&t has not been fufficiently attended to by chemifts. — 

When we confider the blocd, with refpect to the whole ani- 
| mal kingdom, we may obferve that it varies remarkably i in 
different animals, with refpedct to colour, confiftence, {mell, and 
more efpecially temperature. This laft property is the moft 
important, and appears to depend on the circulation and the 
re{piration. The blood of men, quadrupeds, and birds, is hot- 
ter than that of the medium they inhabit; they are therefore 
called animals with warm blood. In fithes and reptiles it is near- 
ly of the temperature of the medium they inhabit; for which 
reafon they are called animals with cold blood. Vt is probable, 
that differences equally confiderable would be found to obtain 
in all the other properties of this fluid, and efpecially the. 
chemical qualities or chara¢tets, if the blood of i hens 
were properly examined. . , 

The blood of man, to which our attention is fais 
direGted, differs according to the age, fex, temperament, and 
ftate of health of the individual : in infancy, in the female fex, 
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| oie in -confumptive perfons, it is paler, and thinner ; in robuft 
and healthy men it is thicker, of a deeper colo, almott black, 
and of a much more faline tafte. 
Before we proceed to the analyfis of bided: it weil be proper 
to fpeak of its phyfical properties ; namely, its colour, tempe- 
rature, tafte, fmell, and peculiar confiftence, which we have 
already mentioned. The microfcope difcovers a great number 
of globules, which, when broken, according to Leuwenhoek 
and Boerhaave, by pafling through the {maller paflages, lofe 
their red colour, become yellow, and afterwards white; fo 
that; according to the phyfician of Leyden, a red. globule is an 
affemblage of many {maller white globules, and owes its colour 
to its aggregation only *. The blood likewife prefents remark- 
able phyfical properties : while hot, and in motion, it remains 4 
~ conftantly fluid and red ; when it cools at ‘reft it takes the form 
of a folid mafs, which gradually and {pontaneoufly feparates in- 
to two parts ; the one red, which floats above, avhofe colour be- 
comes deeper, and which remains concrete, till it is altered by 
putrefaction, is called the coagulum; the other, which: occu- 
‘pies the lower part of the veflel, is of a yellow greenish co- 
lour, and adhefive 3 it is called forum, or lymph. This coagu- 
ation and {pontaneous feparation of the two parts. of the blood 
takes. place at the laft moments of the life of the animal, and 
produces thofe concreté fubftances which are found in ‘the heart 
and the large veflzls, and have been falfely taken for polypt. 
Blood expofed to a gentle heat long continued, undergoes the 
_ putrid fermentation. By diftillation on the water-bath, it af- 
- fords phlegm of a: faint fmeil, which is neither acid nor alka-, 
line, but readily putrefies by virtue of an animal fubftante it - 
holds in folution >. b, . Blood heated more ftrongly coagulates, and 
gradually dries, as De Haen has difcovered, lofiag fevers, 
_ eighths of its weight, and effervefcing with acids. ‘By a well 
managed fire, it hardens into a kind of corneous fubftance. 
If dried bldod be expofed to the air, it flightly attra@s humi- 
- dity, and at the end of fome ‘months a faline efflorefcence 1s 
formed, which Rouelle found to be carbonat of foda. By 
» diftillation with a naked fire, it affords a faline phlegm ; _that 
is, a phlegm holding in folution ammoniacal falt fuperfa~ 
_ turated with ammoniac, The nature of this empyreumatic 
: Ry 
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acid, firft perceived by Wieuflens, and which has excited fuch 
difputes among phyfiologifts, has not yet been properly exa- 
mined. A light oil afterwards comes over; mext a coloured | 
and ponderous oil, and ammoniacal carbonat, contaminated by 
‘the thick oil; a fpongy coal remains in the retort, which is. 
very difficult to incinerate, and contains muriat of {oda, carbo- 
nat of foda, oxyd of iron, and a fubftance apparently earthy, 
which appears to be calcareous phofphat*. In burning blood in 
a crucible, feveral fubftances are obferved to be difengaged in. 
the following order: 1. Water, and a {mall quantity of ammo- 
niac. 2. Oil, and carbonat of ammoniac, which form a yel- 
lowith vapour thicker than the preceding. 3. Pruffic acid, 
eafily known by the fetid odour of peach bloffoms. 4. Phof- 


_. photic acid, which is formed by the combuttion of the phof. 


phorus, and which is difengaged only when the blood is redu- 
ced to the ftate of a charcoal. 5. Carbonat of foda, which is 
raifed by a great heat. 6. When blood is heated in this man- 
ner, there remains in the retort only a blackith oxyd of iron,. 

granular and cryftallized, which | is mixed with phofphat. of 
lime 4. 

Blood united to alkalis’ becomes more fluid by ftanding. 
Acids immediately coagulate it, and change its colour °, By 
filtration, aud evaporating of the filtrated' liquor to drynefs by 
a gentle fire, and fubfequent lixiviation of this refidual matter, 
fuch neutral falts are obtained, as foda forms with each acid ; 
any of which may be indifcriminately ufed. Alcohol coagu- 
lates blood. If blood mixed with a fourth of its weight of 
water be coagulated by heat, and the fupernatant liquid portion 
evaported, a yellow brown matter is obtained, which is eafily 


_ known to be a true bile. This difeovery, which was made at | | 


the Lyceum in 17y9, confirms the opinion of the ancients, who 
admitted the exiftence of bile in the blood §. 

_ Experiments made on blood in its original ftate, do not Grose 
the nature of the fubftances which compofe this fluid ; but 
the Spontaneous decompofition of blood, and the feparation of 
its two parts, the clot and the ferum, afford a method of per- 
‘forming this by examining each fubftance in particular, Till 
within a few years, the chemical analyfis of blood. was con= 
aned to what has been related in the foregoing pages. . Meng- 
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hini, Rouelle the younger, and Bucquet, have examined this 

fluid in a very different manner. The two laft chemifts have 

made experiments with this fubftance, which fhow how nearly 

the analyfis of animal matters is capable of being brought to 
perfetion by following their fteps. From the refearches of 
thefe learned men, we fhall proceed to confider the properties | 
of each of the fubftances which compofe blood. 

The ferum, far from being pure water, is a peculiar matter 
of great importance to be confidered, and to which we give the 
name of the albuminous fluid. It is of a yellowith white, in- 
clining to green; its tafte is dull and faline ; its confiftence 
unétuous and adhefive. When expofed to heat, it coagulates 
and hardens long before it boils. It converts fyrup of violets 
toa green. When diftilled on the water bath, it affords a mild 
and infipid phlegm, neither acid nor alkaline, but fubject to 
putrefaétion: the’ matter in the retort is then dry, hard, and 
_ tranfparent, like horn, and no longer foluble in water® ; but by 
a ftrong heat it affords an alkaline phlegm, much ammoniacal 
carbonat, and a very fetid thick oil. All thefe products in ge- 
neral have a peculiar fetid fmell. The coal of ferum diftilled 
by a naked fire, almoft entirely fills the retort. It is fo diffi- 
cult to incinerate, that it requires to be kept red hot for feve~ 
ral hours, with a large furface expofed to the air, before it can 
be reduced to afhes. The afhes are of a blackith grey, and 
contain muriat and carbonat of foda, and calcareous phofphat. | 

Serum expofed for a certain time to a warm temperature in 
an open veflel, pafles quickly to putrefaftion, and then affords 
much ammoniacal carbonat, accompanied by an oil of an abo-« 
minable fmell. It putrefies fo rapidly, that Bucquet could not 
decide whether it paffes to acidity before it becomes alkaline }. 

- This fluid unites with water in all proportions, and then lofes- 
its confiftence, its tafte, and its greenilh colour ; the mixture 
-muft be agitated, in order to promote the union of the two 
fluids, which are kept apart by their different denfities. Se- 
rum poured into boiling water, is immediately almoft entirely: 
coagulated. A pottion of this fluid forms with water a kind of 
white, opake, and milky fluid, which, according to Bucquet, 
has all the charaéters of milk ; that is to fay, it affords cream, — 
 coagulates by heat, by acids, and by alcohol. The ferum, or 
the albuminous part which it contains, poffefles the property 


266 | THE BLOOD. 


of fixing, and of rendering folid by heat, two or three times 
its weight of water. When from feven to eight. parts of wa- 
- ter are added to the ferum, the albumen does not become con- 
crete by heati. The caufe of the fingular property which the 
blood poffeffes of coagulating by heat, efcaped the refearches of 
philofophers.. I am of opinion that it is owing to the combina- 
tion of oxygen, aflifted by heat, as happens in all other fubftances, 
fince a metallic oxyd, mixed with the ferum, thickens it while 
it paffes to the metallic ftate. Befides every fat relative to the 
coagulation of the albuminous matter, feems to fhow, that the 
more ait it contains the more it abforbs; andthe more {peedily 
it concretes by fire, the more folid it becomes by that agent *. 

Alkalis, added to ferum, render it mofe fluid by a kind of 
folution. Acids change it in an oppofite manner, by giving it 
confiftence, and by coagulating it. This laft mixture being 
filtrated, and the fluid evaporated, the neutral falt, which the 
acid made ufe of, forms with foda, is obtained ; which proves, 
that this laft falt exifted in a difengaged ftate, and poffeffed 
_ all its properties in the ferum. The coagulation formed in | 
this liquor, by the addition of an acid, diffolves very quickly 
in ammoniac, which is the true folvent of the albuminous 
part; but it is not at all foluble in pure water'. Acids preci- 
pitate this fubftance united to ammoniac. The coagulation 
diftilled by a naked fire affords the fame produéts as dried fe- 
rum, and its coal contains much carbonat of foda; which 
proves, according to Bucquet, that there is a portion of this 
falt fo intimately combined in the ferum, as not to be ian eth 
D the coagulating acid. | 

‘The ferum, in its denfe ftate, affords azotic gas by the ac- 
tion of the nitric acid on the application of a gentle heat. If - 
the heat be raifed, prufhic acid gas and nitrous gas are difen- 
gaged from the mixture; the refidue affords the oxalic acid, 
and likewife a {mall quantity of metallic acid. The formation 
and difengagement of the pruffic acid by ferum, and the nitric 
acid, is a difcovery which affords a more fimple and economi- 
cal procefs, than’ that of yee for obtaining this acid 1 In a 
pure ftate * b iis 
. Serum je not decuespate the calcareous “i ‘aiken « 

* Ann. Chem, VI. 180. 
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neutral falts; but it decompofes metallic falts very readily. 
It is coagulable by alcohol, and this. coagulum differs greatly 
from that which is formed by acids, more particularly in its 
folubility in water, as Bucquet ‘has difcovered. This liquid 
therefore appears, from thefe experiments, to be an animal 
mucilage compofed of water, acidifiable oily bafes, muriat and 
‘earbonat of foda, and calcareous phofphat : this laft appears to 
_ produce the rofe-coloured precipitate, which I have obtained. 
by pouring the nitric folution of mercury intoferum. ‘hough 
the liquid be fcarcely coloured, the addition of nitric acid, and 
more efpecially of mercurial nitrat, produces a rofe or light 
flefh colour, which I have frequently obferved in many other 
animal liquors. The moft fingular property of this mucilage, 
which deferves the attention of phyficians, is its becoming con- 
crete by the action of fire, and of acids. Scheele thinks that 
this phenomenon arifes from the combination of heat. Its true 
caufe has been already mentioned ™. | 

The clot of blood, expofed to the heat of a water-bath, af- 
fords an infipid water, and becomes dry and brittle. By diftil- 
lation it affords an alkaline phlegm, a thick oil of a fetid and 
-empyreumatic {mell, and ‘much ammoniacal carbonat. Its re- 
fidue is a {pongy coal of a brilliant and metallic afpect, difficult 
to incinerate, and which, when heated with the fulphuric acid, 
affords fulphats of foda and of iron. After thefe operations, a 
mixture of calcareous. phofphat and coaly matter remains. 
‘The clot of blood putrefies very quickly in warm air. When 
‘wafhed with water, it is feparated into two very diftin& fub- 
frances, one of which is diffolved, gives the fluid a red colour, 


and the folution, when heated with different menftrua, exhibits 


all the chara&ters of ferum; but it contains a much greater 
quantity of iron, which may be obtained by icineration of the 
coal, and fubfequent wafhing, to feparate the faline matters. 
The refidue of this wafhing is in the ftate of an oxyd of iron, 
of a beautiful colour, and ufually attra&ed by the magnet. 
The colour of blood is attributed to this metal. Iron has been 
obtained from blood in confiderable quantities, by Menghini, — 
Rouelle, and Bucquet °. nds peices RUE TORR DROUIN 
The clot, after having been wafhed, and deprived of all its 
red ferum, appears to confift of a white fibrous matter, which 
remains to be examined. ares 
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The fibrous part of the blood is white, colourtefs, and infi- 
pid, after it has been well wafhed. ‘By diftillation on the wa. 
ter- bath, it affords a taftelefs phlegm of a faint f{mell, and ca- , 
pable of putrefaction, The moft gentle heat fingularly hardens 
the fibrous matter: when fuddenly expofed to a {trong heat, 
it fhrinks up like parchment. By diftillation in a retort, it 
affords an ammoniacal phlegm, a ponderous, thick, and very 
fetid oil, with much ammoniacal carbonat contaminated by a _ 
; portion of oil. Its coal is not bulky, but compact and heavy, : 
and is lefs difficult 'to incinerate than that of the ferum. Its 
afhes are very ‘white, and contain neither faline matter nor 
iron; which doubtlefs were carried off by the previous wath- 
ing: the appearance of thefe afhes is earthy, and they feem 
to confift of calcareous phofphat. 

The fibrous part in the blood putrefies very aici and 
with great facility; when expofed toa hot and moifl air, it 
{wells, and affords much ammoniac, It is not foluble in wa- 
ter; when boiled with that fluid it hardens and affumes’a grey 
colour. Alkalis do not diffolve it® ; the moft feeble acids com- 
bine with it. The nitric acid difengages much azotic gas, as 
Berthollet has obferved ; and we have difcovered that it forms 
pruffic acid, which 1s difengaged i in the form of vapour ;, it af- 
terwards diffolves it with effervefcence, and difengagement of 
nitrous gas ; when all this gas is difengaged, oily and faline - 
flocks are obferved in the refidue, which float in a yellowith 
liquor ; by evaporating this liquor, cryftals of oxalic acid are 
obtained, and a confiderable quantity of flocks, formed of a 
peculiar oil and calcareous phofphat is depofited. It appears 
that the hydrogen, carbon and azot, which conftitutes the fi- 
brous matter, are divided into different portions, to combine 
‘with the oxygen of the nitric acid; and that they form in this 
way the pruffic and carbonic acids, which we diftinguifh in the 
gazeous ftate together, with the oxalic and malic acid, which 
_ are feparated only by eryftallization, | 

The fibrous matter is likewife foluble in the muriatic eri | 
which caufes it to aflume the form of a green gelly. The 
acid of vinegar diflolves it with the affiftance of heat: water, 
and more particularly alkalis, precipitate the fibrous matter 
when diffolved in acids. This animal fubftance is decompofed 
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in thefe editibinations 3 ; and when feparated from the acids 
by any method, it no longer prefents the fame properties. 
The neutral falts, and other mineral fubftances, do not at up- 
on it. It unites to the albuminous fubftance, efpecially that 
which is coloured, to form the clot. This laft, like the fibrous 
part, is totally foluble in acids ; doubtlefs, on account of the 
combination of this matter withthe red ferum. Hence we 
fee, that the fibrous part differs greatly from the albuminous 
matter. It is a fubftance more perfeétly animalized than this 


laft ; a kind of animal gluten, which greatly refembles that of | 


flour, and which more efpecially poffeffes the remarkable pro- 
perty of becoming concrete, by cooling and reft®. It cannot 


be doubted, but that this matter, which has not hitherto been ~ 


diftin@tly obferved by phyfiological and pathological phyficians, 
is of the greateft confequence in the animal economy. I have 
long fince Peed that it is depofited in the mufcles, confti- 
tuting the fibrous bafe of thefe organs, and that it forms the 
fubftance which is moft eminently irritable 41. Whence I have 
inferred, that it is of confequence to pay a greater attention to 
this fubftance than has hitherto been done; and to confider it 
as capable; by its abundance or deviation, of caufing peculiar 
| diforders. And I have exhibited the proofs of thefe ufeful 
medical confiderations in a Memoir, which is inferted in 
the volume of the Royal Society of Medicine for the year 
1783, &c. It feems to be in the fibrous fubftance that the par- 
‘ticular acid.exifts, which the blood affords by diftillation, and 
which Chauflier obtained by the action of alcohol... For this 
reafon I have propofed to call it the crworic acid, - it thould 
hereafter be found to be a peculiar acid. 

Notwithftanding thefe refearches into the nature of Hiesa, 
‘ranch remains to be-done before its chemical properties will be 
perfe@tly known. The intimate difference between the ferum 
and the fibrous part is yet unknown: neither has blood been 


yet examined in all its ftates ; efpecially in the different dif- 


orders which confiderably alter this fluid; as, for example, in 
ftrong inflammations, in the chlorofis, fcorbutic diforders, &c. 
Phyficians judge of thefe alterations merely by the external 
appearance, and it is much to be wifhed.that their nature were 
better afcertained by accurate analyfis. ‘The blood of the hu- 
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_man foetus differs in three very. rémarkable circumftances frors 
that of the. adult ; 5 iat contains no fibrous matter, properly fo 
called, but a kind of gelatin ; ;1t does not affume a florid co- 
four by the contact of air, and we have not found in it any 
traces of the phofphoric acid. Adem. Ac. Se. 1780, 307. , 
Rouelle has examined the blood of feveral quadrupeds, fuch 
as the ox, the horfe, the calf, the fheep, the hog, the afs, and 
the goat ; he obtained the fame produéts as from the human 
blood, but in different proportions. ourn. Med. ii 
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@"Txe colour of ™ red particles is not owing to their aggregation; for they 
communicate their colour to the water which diffolves them : nor are they form 
ed of fmaller fpherules, as was fuppofed by the Boerhaavian fchool. Microfcopi- 
cal obfervirs are not agreed with refpect to their precife figure. According to 
Hewfon, they confift of an internal {pherical nucleus, enclofed within a flat circu- 
lar veficle of a red colour. Hunter, Blumenbach, and Cavallo, confider them to 
be fpherical. Hew/on, Ph. Tre LXIIL. 303, 320. Hunter on the Blood, 41. Blu- 


menbach, Inf. Phyfiol, 12. Cavallo on the Medicinal Properties of oe Pare Airs, 


Appendix. 
. » The odour of this fitted: is the fame sdith that asi the vapour, or viele 
which makes its efcdpe from recent blood, when expofed to the air, 

The odorous principle of blood is foluble in water, in. air, and in alcohol. By 
paffing the air, in which it is diffolved, through water, it leaves the air, and is dif- 
foived by the water. ‘The refiduary air is found not to mete from common at- 
mofpheric air. | he thi 

Air, impregnated with the halins of blood, did not piccipliate lime water, nor 
detonate with a lighted candle. When recent, it appeared in eudiometrical effays 


to be as good as common air; but, after having been kept for fome time ina warm _ 
temperature, its fmell had become difagreeable, though not in the leaft ammo-. 


niacal, and lefs of it was abforbed by nitrous gas, Thefe changes did not- take 
place in a low temperature. Parmentier and Beet eum, de Phyf. 1494+ 384, 


387. 


gas. | Hygrologia Corp. Human. 43: 

¢ ‘When dried blood is diftilled by itfelf, there paffes firft into re receiver a 
tranfparent liquid, holding pruflic acid 3 in folution. __ Fourcroy, Mem. Ae. Sc. 1789. 
302. F 
4 9216 grains 6f ae ‘dcied ina water bath, left 181 grains of fixed refidue,~ 
after combuftion in an open crucible. . The greater part of this refidue confifted. of 


&. 


Plene had sahara that the halitus of Blood contains carbonated * drogen. 
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a black oxyd of iron, refembling that of the ifle of Elba, mixed with a little of 
the red oxyd of iron. It alfe contained a {mall quantity of the muriat of foda; 
but not a patticle of foda, which mutt therefore have been difipated by the force 
of the fire. Fourcrey, Mem. Ac. Sc. 1789.- 300. 

© Haffenfratz poured oxygenated muriatic acid into venous blood. The blood 
was inftantly decompofed, and acquired a very dark and almoft black colour, 
Common muriatic acid of the. fame ftrength occafioned no change of colour in 
the blood; but, when more concentrated, it precipitated a number of brown floc- 
culi. Ann. Chem, 1X. 268. 

Nitric acid gives a dark green, colour to Hd blag fulphuric acid, a dark brown. 

f This experiment is related by Fourcroy, Mem. Ac. Sc. 1789. 302. Aan. Chem. VII. 
2314. Parmentier and Deyeux repeated the experiment ; ; but neither from the un- © 
coagulated, nor from the coagulated part of the blood, could they procure any fub- 
ftance refembling bile. SFourn. Phyf. 1794. 388. 

® We are told, that if ferum be expofed to the temperature of roo®, it is gra- 
dually infpiffated into a brownith folid mafs, which may be diffolved again in wa- 
ter. Hew/fon, Exp. Inquiry, \. 137. 

‘a Brugmans found, that ferum, in the firt ftage of its {pontaneous decompofi- 
tion, became acid, and gave a red tinge to the infufion of violets. This acefcency 
was of longer duration in the ferum of dropfical patients, ‘than in the ferum of 
perfons labouring under inflammatory fever. It alfo lafted longer in the pure 
gelatin of the ferum, than in the ferum itfelf. The pure. albumen gave no marks 
‘of acidity during its putrefaction, De Puogenia, 23, 29- Berthollet has alfo 
found, that a liquid:is feparated from putrid fefh, containing ammoniac, in combi- 
nation with an excefs of acid. The acid appeared to him to be the zoonic, but 


the quantity of it was too {mall for accurate examination. Azn. Chem. XXVI. 88. 


i But when the mixture is reduced by evaporation to lefs than the original 
quantity of ferum, a firm, tranfparent Beas infoluble in water, forms on its 
furface. Mem. Ac. Sc. 1789. 304. A 

r-A {mall quantity of ferum was mixed es Fourcroy with the red oxyd of mer- 
cury by potafh. No immediate action followed; but, after remaining in contact 
for 12 hours, the oxyd had got a dark grey colour, and the ferum was become 
@hick ard firm. Mem, Ae. Sc. 17%9.. 305. In repeating this experiment, with 
common red precipitate, I have obferved, that the oxyd firft acquires a yellow, and 
afterwards a datk grey colour. ‘The ferum is fo completely coagulated, as to be 
infoluble i in water. 

Serum is ftill more fpeedily onieiiateat by the corrofive muriat tol mercury; but 
it is not coagulated by the fuper-oxygenated muriat of potafh, nor by the ar 
of arfenic, lead, or manganefe. Birkbeck. Tent. Inaug. de Sang. Edin. 1799, p 

Serum is coagulated at 167 °, without the contact of atmofpheric air. a: 
dori covered with olive oil the albumen of a new laid egg, and expofed it to the 
heat of boiling water., Coagulation took place as in the open air, and no elaftic 
gas efcaped through the oil. xénn. Chem, XX1X. 38. I have repeated this expe- 
riment with ferum, and found that it ak a Sal at the fame temperature un 
der oil, as when expofed freely to the air. 

Fourcroy relates a curious experiment with refpec&t to the coagulation of ferum. 
He placed a thin glafs veffel, containing ferum, ina water bath; and obferved, that a 
thermometer, immerfed in the ferum, rofe to 212°, at the inflant when the ferum 
was coagulated. Mem. Ac. Sc. 1789. 303. 1 have often tried this experiment, 


- but in no inftance was their any fenfible evolution of caloric accompanying the 


coagulation of the ferum. Serum ufually coagulates between 1652 and. 167°. 


th 
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When placed in a water bath, it becomes muddy about 160°; and its temperature 
continuing to rife, it is fometimes wholly coagulated exa@tly at 167°. No fudden 


increafe of temperature follows. ‘The thermometer, on the contrary, rifes more © 


flowly after the ferum is coagulated, than before; a phenomenon which feems to 
indicate, that coagulated albumen is a worfe conductor of caloric ian liquid 


‘ferum. 


1 In the common temperature of the atmofphere, albumen is diffulved very 
flowly by ammoniac. Several months were required, before a {mall Fanon of 
coagulated albumen-was completely diffolved in cauftic ammoniac. 

Albumen is very readily diffolved by potafh in the common tentperature of the 


atmofphere. During the diffolution ammoniacal vapours are difengaged, and a 


greyith black matter is precipitated, in which carbon preponderates. 

Albumen is alfo diffolved by foda, without the affiftance of heat, and ammoni- 
acal vapours make their efcape during the diffolution. 

m Fourcroy has forgot to mention the gelatin exifting in the ferum. 

Coagulated ferum has a greyifh white colour, and refembles in fmell, tafte, and 
confiftence, the boiled white of an egg. It contains a great many {mall cells fil- 


Jed with gas, the nature of which is unknown, | When the coagulum is cut into 
{mall pieces, there flows from it a muddy liquid, termed the ferofity. In order to 


feparate the ferofity from the coagulated albumen, it is proper, after dividing the 
coagulum into very minute pieces, to immerfe it in boiling water, and filtre it 
through paper. The albumen remains on the filtering paper, and the liquid, which 
paffes through the filtre, affords, by evaporation, a gelatinous liquid, which con- 
cretesupon cooling. Brugmans de Puoguenia, 26. Fourcroy, Mem, Ac. Sc. 1789. 304. 

The animal matter procured by this procefs is called the gelatin. It is not pure, 
but combined with foda, and muriat of foda. 

Gelatin, in its fpontaneous decompofition, evolves an acid, whteh not only fatu- 
rates the uncombined foda, but gives to the gelatin an acid chatadter. © This flage 
of decompolition is fucceeded by the formation of ammoniac. Brugmans, 29. 

Gelatin is precipitated from the ferofity by alcohol, but on boiling the alcohol, 


the gelatin i is rediffolved. It appears, that, in a low temperature, alcohol hasa - 


greater affinity than gelatin for- water; and that in a high temperature the afft- 
nities are reverfed. The fame occurs with the jelly extracted from the cellver 
fubftance. 

Gelatin is alfo precipitated from the ferofity, by the apa uhie® muriatic, and 
nitric acids, but not by the acetous. 

Potafh renders the ferofity tranfparent, vt diffolving the albuminous particles 
which render it muddy. 

’ Goulard’s extract forms with gelatin a copious denfe precipitate. Hunter on 
the Blood, 35. ‘The acetit of lead alfo precipitates gelatin. Neither of thefe me- 
tallic folutions occafions a ‘a eau in the jelly obtained from the cellular fub- 
ftlance. 

Tanin forms with gelatin a copious but rdiconafene precipitate, With the cel- 
lular jelly it forms a peculiar fubftance, which“will be afterwards defcribed. 

® The tranfparent folution obtained by infusing craflamentum in water, lofes 


its colour between 160° and 170°, and a number of light brown flakes form in it. 


The infufion of nut-gall feparates from it an incoherent precipitate of a | white 
colour, tinged with red, but having no blue or purplifh tint. 3 / 
The Pruffian alkali occafions in it no precipitation. Well’s, Pb. Tr. 1797. 


Past | II. 
® Fibrin is diffolved very readily by edit: in foda, in the common temperature 


" 


4 


NOTES ON BLOOD. 243 


of the atmofphére. Ammoniacal vapours are difengaged during the diffolution, 
and a black carbonaceous matter is precipitated. 

Fibrin is fearcely acted on by ammoniac without the aflitance of heat; but 
placed in a water bath at 170°, the ammoniac diffolves the fibrin rapidly. 

Fibrin boiled with lime water is corrugated, and has its force of cohefion much - 
impaired, but is not fenfibly diffolved. 

P Fibrin is coagulated between 114% and 120°. Hee, Exp. si I. 31. Al- 
bumen, between 165° and 167°. 


Nitric acid feparates a greater quantity of azotic: gas from fibrin than from al- 


bumen. Fourcroy, Aun. Chem. 1. 40. 


Concentrated nitric acid diffolves fibrin in the temperature of 60°, and extri- 


cates from it a great quantity of gas, It aéts very flowly on albumen without the 


afliftance of a higher temperature, feparates from it a {mall quantity of gas, and 
‘is unable to diffolve it completely. At 150° albumen is rapidly diffolved by ni- 
tric acid, much gas is extricated, a waxy matter is formed, and a fubftance refemb- 


. ling gelatin is very frequently precipitated. Fourcroy firft fucceeded in 1 gail 


ing gelatin from albumen by nitric acid. Aan. Chem. All. 252. 
qPotafh acts lefs powerfully in the common temperature of the “atmofphere 
upon the mufcular fibre, than upon fibrin, but extricates from it, as from other ani- 


nial fubftances, ammoniacal vapours, and precipitates a confiderable quantity we car- 
panaerpve matter. 
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CHAPTER III. 
CONCERNING MILK. 


Murx is 2 bec reine ti chal humour defigned to nourifh young 
animals in the early partof their life. Jt is of an opake white 
colour, a mild faccharine tafte, and a flightly aromatic f{mell. 
Man, quadrupeds and cetaceous animals, are the only creatures © 
which afford milk : ‘All other animals are deftitute of the or- 
gans which fecrete this fluid. It has always been fuppoted 
that the milk is feparated immediately by the mammary glands 
from the blood that paffes through the numerous arteries with 
which they abound; but the principles found in milk have | 
not yet been fhown to exift in the blood. Modern anatomy 
has taught us that the breafts -are provided with a great num- 
ber of lymphatic and abforbent veflels, placed in a fatty mem- _ 
brane; the fluid they contaia is probably one of the principal 
materials of milk. 

Milk differs greatly i in the feveral Brae ; in the human 
Species it is very {weet or faccharine ; the milk of the cow is 
mild, and its principles are well connected; that of the goat 
and afs have a peculiar virtue, as they are often fightly aftrin- 
gent. The variable properties of milk depend ufually on the 
food of the animal. 

Cows milk, which is taken as an example of the salen 
_becaufe it is eafily procured, is a compound of three different 
fubftances, ferum, or whey, which is fluid and tranfparent ; ; 
butter and cheefe, which are more confiftent. Thefe three 
parts are fo mixed as to form a kind of animal emulfion. 

Mill diftilled by the heat of a water-bath, affords ‘2 taltlet 
phlegm of a faint fmell, and capable of putrefaction. - By a de- 
gree of heat fomewhat {tronger, it coagulates like the blood, 
aceording to the obfervation of Bucquet; by agitation, and 

| gradual drying, it forms a kind of faccharine extract, called 
jfranchipane. This extract, diffolved in water, conftitutes the 
whey of Hoffman; the extract diftilled by a naked fire affords 
acid, fluid oil, concrete oil, and ammoniacal carbonat. Its 
coal contains a {mall quantity of carbonat ¢ of Raion h muriat of 
potafh, and calcareous askin 
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_ Milk, when expofed to a hot temperature, is capable of un. _ 
dergoing the vinous fermentation, and forming a kind of wine; 
but it is neceffary that the quantity fhould be large. The Tar- 
tars prepare a vinous liquor with mares milk >. Milk quickly 
becomes acid, and coagulates. The cafeous part becomes folid, 
and the ferum feparates. By heating milk a little, it expe- 
riences a remarkable thickening, wells, and a pellicle is form- 
ed on its furface; which is renewed in proportion as it 1s re~ 
‘removed, till the whole of the cafeous part.is feparated. Par- | 
mentier and Deyeux have difcovered that it is the cafeous part 

which form thefe pellicles *. ’ 

Acids immediately produce the fame effebts on ‘milk ; they 
coagulate it, but alkalis, more efpecially ammoniac, dit: 
folve this coagulum+. Boerhaave affirms, that milk, when boil- | 
ed with oil of tartar, becomes firft yellow, afterwards red, and 

of the colour of blood. He even thinks, that it is a firividar 
* combination, which caufes the milk to, be converted into true 
blood in the human body. Neutral falts, fugar and gum, 
likewife coagulate milk by the affiftance of pe according to 
the obfervation of Scheele ° 
ot Ee prepare whey, roiliel is heated, and twelve or fifteen 
; grains of rennet is added to every pint. This fubftance, form- 
ed by the mixture of milk, turned four in the ftomach of 
calves, and of the gaftric juice, is a ferment which eoagulates 
the cafeous part. When the coagulation is made, the whey 
is ftrained from the curd. The flowers of the thiftle, and of - 
artichoke, a& in the fame manner as rennet upon milk. | The 
gallium, though it was fuppofed to coagulate the milk, has 
been found by Deyeux and Parmentier, ° not, to poffefs that 
property. The internal membrane of the ftomach of calves, 
and of birds, dried and pulverized, produces the fame effect 
upon milk ; which proves that the coagulation is produced by 
the gaftric } juice, dried and contained in the pores of this mem-=. 
brane ¢, 

Serum, or whey, prepared in this manner, is turbid; it may 

_ be clarified by white of egg, or cream of tartar. When the 
ferum, or whey, is required to be very pure, for the purpofe 


* Ann. de Chem. VI. 186. 
Tee de Phyf, XRXVII. 72. 
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of ‘examining its nature, the acidulous tattarit of potafh muft 
not be added. | 
- Whey has a mild tafte.. When prepared with new milk, it | 
_ contains a faccharine effential falt, but it foon acquires an acid 
tafte, by the eftablifhment of the férmentation. This change 
is produced by the alteration of a mucilaginous principle, con- 
tained in the milk ; and it is the developement of this acid 
which occafions the fpontaneous feparation of the whey from 
the other fubftances contained in milk. It is therefore necef- 
fary to examine the acid, which is formed in milk, and confti- 
tutes fermented whey. It is a well known fa, that milk left ex- 
pofed in a temperature of feventy or eighty degrees, experiences, 
jn a few days, a fermentation which developes an acid, and fepa- 
rates the butter and cheefe. The acid, formed by this fer- 
mentation, and whichis as ftrong as it will be ‘at the end of 
twelve or fifteen days, has been examined by Scheele, and is 

called the /aéic acid*. The following is the procefs ufed by 
Scheele, to obtain it in a ftate of purity. After having at- 
tempted, in vain, to feparate the acid by diftillation from four 
whey, by which he obtained only a {mall quantity of vinegar, 
he evaporated the whey to one-eighth, after having filtrated it, 
‘to feparate all the cafeous matter.. From this he rac ihieea 
the animal earth, by lime water. He then diluted the fluid 
with three times its weight of water, and feparated the lime 
by the oxalic acid ; at the fame time taking care that this laft 
acid fhould not remain difengaged in the folution, which was 
eafily afcertained and prevented, by the addition of fucceffive 
{mall portions of lime-water. After evaporating the liquor 
to the confiftence of honey, the fugar of milk, and feveral 
other foreign fubftances, were then feparated, by the addition 
of alcohol, which eafily diflolves the laétic acid. Laftly, The 
decanted folution being diftilled, the alcohol paffed over, and 
the pure laétic acid remained in the retort. Scheele has. ail | 
ferved the following properties in this acid. 

When ftrongly evaporated, it did not afford beyiiaian but ate 
tracted the humidity of the air: by diftillation, it afforded an 
empyreumatic acid, refembling pyrotararous acid; a {mall 


* Scheele’s Effays, 270, Journ. de Phyf, XXII. 170. 
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quantity of sa and a mixture of carbonic acid gas, and of 
carbonated hydrogen gas. , 

With the three alkalis, and alfo with barytes and lime, 
it forms deliguefcent falts. .Its combination with magnefia 
cryftallizes, but likewife attraéts the moifture of the air. 
The greater part of thefe falts, or alkaline and earthy lac- 
tats, are foluble in alcohol. It does not at all attack cobalt, 
bifmuth, antimony, mercury, filyer or gold, even by the heat 
of ebullition. It diflolves zink and iron, producing hydrogen 
gas; the firft of thefe falts, called the lactat of zink, cryftal- 
lizes,; the fecond, or the lactat of iron, forms a brown deliquef- 
cent mafs. The lactic acid oxydates, and diilolves copper and 
lead. The lactic folution of the latter metal depofites a {mall 
quantity of fulphat of lead, which indicates the prefence of a 
{mall quantity of fulphuric acid. in this animal acid. Laftly, 
It decompofes’ the acetit of potafh ; a property, which, toge- 
ther with moft of thofe here mentioned, denotes that the lactic 
acid differs from vinegar. Scheele adds, likewife, that a.true 
vinegar may be obtained from milk, by mixing fix fpoonfuls | 
of alcohol with three pints of milk, and fuffering the mixture 
to ferment in a wel il-clofed veflel. The gas, which is difen- 
gaged during the fermentation, mult be fuffered to efeape, 
from time to time; and at the end of a month the milk 1s 
changed, into. good vinegar, which may be ftrained through a 
cloth, and preferved in bottles.. This celebrated German che- 
mift likewife adds, that milk, in a bottle whofe neck is plun- 
ged in a veffel filled with the fame liquor, and expofed to a 
heat fomewhat ftronger than that of fummer, undergoes a fer- 
mentation which affords a large quantity of elaftic fluid. This 
laft fluid difplaces the milk, and almoft entirely empties the 
bottle, at the end of two days. The acid produced in this fer- 
mentation, which takes place without the contact of air, ap- 
pears to receive its oxygen, or acidifying bafe of the air, from _ 
the decompofition of the water. P: 

The ferum of milk, or whey, made by means ag rennet, and 
‘not yet become four, holds in folution a certain quantity of a— 
faline {ubftance, known by the name of falt, or fugar of milk. 
‘Thou gh Kempfer affirms that the Br achmans were acquainted 
with the procefs for preparing this falt, it appears that it was 
firft mentioned by Fabricius Bartholet, or Bartholdi, an Italian 
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phyfician, in the year 1619. Etmuller, Tefti, Werlofchnigg, 
Weallifnieri, Fickius, andCartheufer, have fucceflively fpoken 
of this fubftance, and deferibed the methods of obtaining it. 
Vulgamoz and Lichtenttein have very well defcribed the me- 
thod of obtaining this faline fubftance, which is prepared in 
large quantities in feveral parts of Switzerland. The whey | 
obtained from dkimmed milk, coagulated with rennet, is/eva~ 
porated to the confiftence of honey ; after which it is put into 
moulds, and dried in the fan. This is the fugar of milk in 
cakes, and is diflolved in water, clarified with whites of eggs, 
“evaporated to the confiftence of fyrup, and cryftallized in the 
‘cold. By this treatment it affords white cryftals in rhomboidal 
parallelipipedons ; the mother water depofites yellow and brown 
eryftals, which are purified by fucceflive folutions. Lichten- - 
ftein has examined and analyzed the different fugars of milk, 
which are fold at various prices in Switzerland, and has more mn 
particularly diftinguifhed, 1. The [weet fugar of milk, which is — 
of a white colour, obtained from {weet and purified whey, © 
2. The acefceat fugar of milk, obtained from four whey. 3. The 
fugar of milk rendered impure by fat Jubflances ; which feparate, 
according to him, in the firft cryftallization, 4. Sugar of milk, 
mixed with cil and common Jalt, which cryftallizes the laft. 
5- Sugar of milk, mixed with fat matter, common falt and fal-ame 
moniac. It is adhefive and moift, and affords ammoniac on 
the addition of fixed alkali.. 6. And laftly, Sugar of milk, 
mixed with all the before-mentioned fubftances, and likewife 
with extractive and cafeous matter. This lat is of the confit 
ence of honey, becomes rancid, and is acrid and difagreeable. 

Sugar of milk, when very pure, has a flightly fagcharine, 

faint, and, as it were, earthy tafte; it always lofes by fuccef. 
five folutions. It is foluble in three or four parts of boiling 
water ; and, according to Scheele, Rouelle and Vulgamoz, it 
affords the fame produéts as fugar by diftillation. Rouelle ob- 
tained from a pound of this falt, by burning it, 24 or 30 grains 
of afhes; three-fourths of which were muriat of potafh, and 
one-fourth carbonat of potaih, On a red-hot coal, fugar of 
miik melts, boils up, emits an odour of caramel, and burns | 
like fugar. Thefe properties appear to indicate, that this fale 
is capable of affording the oxalic, like fugar by the nitric acid ; 
and Scheele has thown, by his experiments, that it does: but . 
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¢ he obférved, ‘that a large quantity of {pirit of nitre is required 


for this purpofe; that four ounces of fugar of milk affords five 
grains of oxaljc atid; and he has alfo difcovered, that if the 


a refidues of fugar of milk be treated by the nitric acid, and fil- 


‘trated, in order to cryftallize the oxalic acid by evaporation, a 
white powder remains on the filter, which he found to be a 
peculiar acid, we give it the name of tage on He obfer- 
ved, that it pofleffes the following properties * 

It has the form of a white granulated a a ; typ drachms 
of this falt, very pure, being heated in a glafs retort, melted, } 
{welled up, and became black ; a brown falt, of a mixed fmell 
of benzoin and amber, fublimed, weighing 35 grains; this falt 
was acid, foluble in alechol, more difficultly in water, and burn~ 
ed on charcoal. The receiver contained a liquor of a brown 
colour, and not of an oily nature; eleven grains of charcoal 
remained in'the retort. Carbonic acid and hydrogen gas were 


- difengaged during this diftillation. The faccholattic acid 1s very 


{paringly foluble in water, one ounce of boiling water diffolving 


‘only fix grains; one-fourth of which was precipitated by cool-- 


ang. According to Morveau, this acid. effervefces with the hot 
folution of carbonat of potalh. The faccholaGtat of potafly 
was obtained, by cooling, which was foluble i in eight times its 
weight of hot. water, and cryftallized again by cooling. The 
falt it formed with the foda was-cryftallizable, but required no 
more than five parts of water for its folution. This acidcom~ — 
bines likewife with ammoniac; the neutral falt, thus produ- — 
ced, lofes its alkali by heat. With barytes, alumine, magnefia, 
and lime, it forms falts nearly infoluble. It aéts but very 
feebly on the metals, and forms with their oxyds falts of diffi. 
cult folubility. It precipitates the nitrats of pe lead, 


and filver, as well as the muriat of lead. 


Scheele, when he firft made this difcovery, fuppofed that the 
white powder, depofited by the oxalic acid obtained from fugar 
ef milk by means of the nitric acid, was merely a portion 
of the calcareous oxalat formed the lime, which might be con- 
tained in that animal falt. But he was foon undeceived, by 
pouring a {mall quantity of pure oxalic acid into a folution of 
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* Scheele’s Effays, 277. Journ. de Phyf XX1L. 67. 
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fugar of milk, as the mixture afforded no precipitate. Never- 
thelefs, Hermftadt, who has publifhed two memoirs in Crell’s 
Chemical Journal, the fecond of which treats particularly of 
this acid earth, thinks, notwithftanding the experiments of 
Scheele, that it is a compound of oxalic acid, lime, and a fat 
fubftance. But Morveau, after examining the experiments of 
this chemift with his ufual accuracy, and comparing them with 
thofe of Scheele, has fhown, in the new Di@ionnaire Encyclo- 
pedique, that Hermftadt has not accomplifhed his undertaking, 
and that, even from his own refults, the difcovery of Scheele 
is rather confirmed than deftroyed. Morveau has likewife 
made feveral ingenious experiments which confirm this affer- 
tion. To thefe accounts we may add, that the oxalic and faccho- 
lactic acids do not exift ready formed in fugar of milk, and that 
this’ falt ‘contains only the bafes, which take the oxygen or _ 
acidifying principle from the nitric acid. — We may likewife 
obferve, that fubfequent experiments will probably fhow, that 
the faccola&tic acid is nothing more than a modification of fome 
other vegetable acid; for every circumftance tends to prove, 
that the principles of whey are derived from the vegetables on 
which the animals fubfitt ¢. | cat 
Haller has given the following proportions of the fugar 
contained in the milk of different animals. . 


Four ounces of fheep’s milk afforded of — 


Sugar of milk, — - - - 35 OF 37 grains. 
Goat’s milk aHorece nie 47 — 49 A 
Cow’s milk, - sa ” 53 sy 54 
‘Human milk, mig ke - 58 — 67 

Mare’s CA an Np rt - 69 — 70 uF 
Afs’s milk, - - 80 —'82 . 


Rouelle has obferved, that the whey of cow’s milk, from 
which the fugar of milk has been extracted, takes the form of 
jelly by cooling; and he confequently admits it to contain gela- 
tinous matter. — , : : cia ' 

_ Cheefe, or the cafeous matter, takes the folid form, and is 
feparated from the other conftituent parts of milk, by the ac- 
tion of fire, by the acid fermentation, and by the mixture of 
acids. ‘his matter, when well wathed, is white, folid, like 
coagulated albumen, the action of a gentle heat hardens it‘, 
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Diftillation on a. water-bath extratts an il i phlegm, aa 
putrifies. | 

Dried cheefe, diftilled in a tetort, affords an ammoniacal 
phlegm, a ponderous oil, and much ammoniacal carbonat, Its 
coal is denfe, very difficultly incinerated, and does not afford 
fixed alkali. When this coal is treated with nitric acid, it is 
found to contain lime, and the phofphoric acids. , 

Cheefe putrifies in a hot temperature; it {wells, emits a 
naufeous fmell, becomes imperfectly fluid, and is covered with 
a feum, or froth, arifing from the difengagement of a very 
ftrong-{melling and mephitic gas, abies efcapes with difficulty 
from this vifcid matter. 

Cheefe is infoluble in cold water; hot water jippieais ay 
Scheele has obferved, that when it has been precipitated by a 
foreign acid, boiling water diflolves a part. | : 

Alkalis diffolve it, more particularly ammoniac, which, 
when poured in the quantity of a few drops into milk coagu~- 
lated by an acid, caufes the coagu/um quickly to difappear *. 

The concentrated acids likewife diffolve cheefe ; nitric acid 
difengages azotic gas; but the vegetable acids do not fenfibly 
diffolve it. Its folution in the mineral acids is precipitated 
_ by the alkalis, which rediflolve it if added 1 in too great a quan- 
tity i, 

The neutral falts, more particularly muriat of foda, retard 
its putrefaction. Alcohol coagulates it. 

From all thefe faéts-it appears, that cheefe is a {nbftance 
greatly refembling the albumen of the blood. 

Butter is partly feparated from milk by reft ; it is collected 
at the furface, but as it is mixed with much ferum, and cafe- 
ous matter, it is more completely feparated by {trong agita- 
tion, in which the art of making butter confifts, A phenome- 
non takes place in the feparation of the cream, and in the for- 
mation of butter, which has not been properly underftood, but 
which is worthy. of the attention: of the. philofopher. The 
contaét of air, and the abforption of oxygen, are neceflary for 
_ the produétion of butter, and for rendering it concrete. Midis 

not completely formed in the milk ; in proportion as it) col- 
leéts on the furface, atmofpherical | oxygen is abforbed, and 
gives it a tendency to feparate from the other parts of the 
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milk, by the folidity which it acquires, and by the nature of 
the concrefcible oil which it contains. This is the reafon why 
it can be difengaged by agitation only after a certain time, and 
alfo why before the period i in which it has abforbed the requi- 
fite degree of oxygen, it does not form a mafs, or aflume a fo- 
lid form by the ftrongeft agitation k, The fernm, from whieh 
_ batter is feparated by agitation, retains a portion of this oily 
fubftance, and is yellow, four, and fat; it is called dutter- 
milk', Cream is a mixture of cheefe and butter, which is 
{kimmed off the furface of milk that has ftood for fome time. 

It is much more difficult of digeftion than milk itfelf. If 
cream be ftrongly agitated, it takes the form of froth, and is 
then called whipt cream. ; 

Pure butter is concrete and foft, of a yellow sel approach: 
‘Ing more or lefs to that of gold, and of a mild agreeable tafte, 
It melts by a gentle heat, and becomes folid by cooling. When — 
diftilled on a water-bath, it affords a phlegm nearly infipid. 
By a ftronger heat, it affords a very penetrating and ftrong 
p acid, a fluid oil, and afterwards a concrete coloured oil, of the 
fame penetrating {mell as the acid. By reGtifying thefe pro. 
duds, ‘the oil is rendered as fluid and volatile as effential oils: 
The remaining coal is not abundant. The acid obtained from 4 
butter, by diftillation, feems to be of the fame nature as that 
of fat, which we {hall hereafter mention by the name of the 
febacic acid. It may likewife be obtained in the ftate of neu- 
tral falts, by the addition of lime or the fixed alkalis. 

Butter foon becomes four and rancid in a hot air. Its acid 
is then developed, and its tafte is difagreeable. Water and 
alcohol in fome meafure reftore its original tafte, by diffolving 
the acid. The fixed alkalis diffolve butter, and form a kind of 
foap which is little known ™. 

Hence we find, that butter is an oily fubftance, of the na- 
ture of the fixed vegetable concrete oils. © 

Freth butter is mild, temperate, and relaxing. But it rea- 
dily becomes four, and in general agrees with few ftomachs, 
Rancid butter, whofevacid is developed, is one of the ses un~ 
wholefome and indigeftible of all foods. 

Milk is an agreeable food, of confiderable ufe in a great 
number of: cafes; it is even one of the moft valuable medi. 
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cines we poflefs. It correts the acrid humours in diforders of 
the fkin, and of the articulations. It cicatrices ulcers of a 
good kind. It may be charged with the aromatic parts of 
plants, and is then an excellent remedy i in the pulmonary con- 
fumption. All ftomachs, however, do not digeft milk. Such 
perfons as are inclined to acidities in the firft paflages, are 
uftially incommoded by it; and in general it ought to be admi- 
niftered prudently, Milk, rendered medicinal, by caufing the | 
animal which gives it to take different fubftances, is often ufed 
with fuccefs in various diforders. | 

The milk of different animals have certain peculiar virtues ; 
that of the human {pecies is mild, of a faccharine tafte, and is 
greatly ferviceable in the marafmus. The milk of the afs is 
fuccefsfully ufed in the pulmonary confumption and the gout ; 
it ufually relaxes. Mare’s milk refembles that of the afs. 
Goat’s milk is ferous, and lightly aftringent. Cow’s milk is 
the thickeft, the fatteft, and the moft nourifhing; it is likewife 
the moft difficult of digeftion, and often requires to be diluted 
with water, or with fome aromatic infufion, efpecially if it 
does not eafily pafs off, or produces coftivenefs ® 

Milk is likewife ufed externally, as-a foftening and emollient 

remedy. It mitigates pain, ripens gatherings and abicefles, 
and haftens fuppuration. It is applied hot, and enclofed in 2 
bladder on the difeafed parts. 


NOTES ON CHAPTER II. 


MILK. 


3 I. has been found to contain alfo magnefian earth and iron, and frequently 
muriat of foda. Mem. Soc. Med. 1787-8. 607. 

> The richeft milk is {aid to afford the greateft quantity of alcohol. Pure whey 
affords none. The milk of the mare is lefs adapted for undergoing the vinous 
fermentation than that of the cow. The Tartars are faid to add to mare’s milk 
farinaceous matter, in order to make it ferment. Milk muft have paffed to an © 
acid ftate before alcohol can be obtained from it by diftillation. 2. 422. 611. 

© Acidulous falts and fulphats coagulate milk, when heated to near the boiling 
point. The nitrats and phofphats have no fuch effet ; nor have the muriats, ex- 
cept the muriat of ammoniac ; and at the infant of j its diffolution i in the milk, am- 
moniacal vapours are difengaged. Zé. 460, 
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Various metallic {alts ceagulate milk, particularly the nitro-muriats of gold and 
tin; the nitrats of filver, mercury, lead, and bifmuth; the fulphats of zink, iron, 
and copper; the acetits of lead, iron, and copper; the muriat of iron: It is re- 
markable, that the acqueous folutions of the corrofive muriat of mercury, and of 
the white oxyd of arfenic, have no effect in coagulating milk. 2b. 545. 

The effect of acids in. cong wating milk depends, in fome meafure, on its tem- 
perature. Boiling milk is more fpeedily and completely coagulated than tepid 
milk. Young de Lace, 38. When milk has become flightly atid, if it be heated in — 
a, water-bath, the cafeous part feparates, and the whey is neither four to the tatte, 
nor changes the colour of turnfole. Mem. Soc. Med. 1737-8. 477. Acids, when 
they coagulate milk, combine in part with the cafeous matter. Scheele’s Effays, 266. 

Carbonat of potafh coagulates milk between 120° and 168%. Young, 39. It 
afterwards diffolves the coagulum, and forms a reddifh brown folution. 

a The power of coagulating milk is faid to belong to the, digefting ftomach in 
allanimals. Hunter, An. Eeon. 172. 

Animal rennet coagulates milk moft powerfully between 70° and reo, and not 
at all above 130°. Its efficacy is not deftroyed, when made decidedly alkaline, 
by mixing with it a {mall quantity of carbonat of ammoniac; yet: it is rendered 
inefficacious by a greater quantity of that falt, and alfo by a fufficient admixture — 
of alcohol, or nitrat of potafh. The addition of lemon juice increafes its coagu- 
lating power. Young, 23-27. 

Young found it impoffible to godpiataes milk with any of the parts of vegetables, 
except the purple flowers of the artichoke. Thefe were infufed in cold water, 
with a little falt, and the infufion added to nearly boiling milk. He tried without 
fiiccefs the leaves of the artichoke, the Mowers of the common thiftle, and of the 
centaury, and the juice of the forrel. He alfo anticipated Parmentier cig Deyeux 
in difcovering the inefficacy of gelatin. Young, 21. 

Parmentier and Deyeux, on the contrary, fucceeded in agen milk with 
the flowers of the thiftle, as well as with thofe of the artichoke, and likewife with 
nut-gall, and with acid plants i in general. They tried fumach, cinchona, and the 
bark of the Indian maronnier, without effet. Wem. Soc. Med, 1787-8. 460. 463. 

© In treating the tartareous with the nitric acid, Weftrumb procured a {mall 
quantity of a white powder, which had all the properties of the faccholadtic acid. 
Fourn. Phyf. XLII. 432. 

The fellowing appears to be the moft convenient procefs for: soeciia faccho- 
Jactic acid. Itis given by Boyffon, Mem. Soc. Med. 1787-8. 619. Once ounce of 
fugar of milk was diffolved in water, ahd the folution evaporated to two ounces, 
which were digefted for feverg] days in a gentle heat, with nine drachms of nitric 
acid. When evaporated to the confiftence of honey, the mixture was diluted and 
filtered, the faccholaétic acid, which had been formed, remaining in a white pow- 
der on the filtering paper. A frefh quantity of nitric acid was added to the filtered 
liquor, and the former procefs repeated, till the whole of the fugar of milk was 
converted into faccholactic and oxalic acids. By this method, 1 ounce of faccho- 
la@tic acid, and 9 drachms 48 grains of oxalic acid were procured from 4 ounces 
of fugar of milk, and 17 ounces of nitric acid. : 

* Pure cafeous matter melts 1 in the heat of a water-bath, and Hecaial ductile 
and femi-tranfparent like horn; but, when it cools, it hardens again, and becomes 
brittle. It maybe preferved for a long time in this hes without putrefadtion. 
Mem. Soc. Med, 1787-8. 468. . 

& Parmentier and Deyeux fought in vain for the phofphoric avid! which Scheele 
had announcéd as being combined with an excefs of lime in cafeous matter. dan. 
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Chem, V3. 190. Scheele gives the following account of his difcovery.—« After 
“ feveral times abftra@ting nitrous acid from curds, I at lat obtained a white re- 
& fiduum, which was nitrated lime and animal earth. The fame earth I obtained 
« from the refiduum remaining after the diftillation of curds, and its further cal- 
“ cination in a crucible by means of nitre; for, without nitre, this refiduum 
« proves very difficult to be reduced to afhes. Thirty parts of dried curds con- 
“ tained about three parts of animal earth.” £/zys, 268. 

® Fixed alkalis diffolve cafeous matter readily, when aflifted by henti, During 
the diffolution, ammoniacal gas is difengaged. This ammoniac is formed in con- 
Tequem, of the action of the alkali upon the cafeous matter, for recent cheefe con- 
tains né ammoniac. Fourcroy afferts, that when dried chsefe is ufed, no ammo- 
niac is difengeged. The folution of cheefe in fixed alkali has a reddifh brown co- 
lour; and when much heat has been ufed, depofites carbonaceous matter. Acids 
precipitate from this folution a black fufible fubftance, of an oily nature, and dif- 
engage from it at the fame time a particular kind of hepatic gas. This gas has 
the fmell of fulphurated hydrogen gas, and blackens filver, but appears to con~ 
tain no fulphur. It is probably the fame with the animal hepatic gas, difcovered 
by Dr Crawford. Ph. Tr. 1790. Mem. Ac. Sc. 1789. 314 nn, Chem. VI. 190. 

Scheele had long ago obferved, that “ if curds diflolved in quicklime, or cauttic, 
“ alkali, be precipitated by vinegar, a difagreeable hepatic ae is produced,” — 
Effays, 267s “4 

Cafeous matter diffolves in ammoniac, without the affiftance of heat, far more 
~ readily than albumen. gheas 

ij According to Scheele, “ the vegetable acids, and the acid, of milk, diffolve 
& little or nothing of the curds.’ 266. According to Parmentier and Deyeux, 
cafeous matter diffolves moft readily in diluted acids, and particularly in the ace- 
tous. Ana. Chem. VI. 189, Fourcroy mentions the lactic and diluted fulphuric 
acids as powerful folvents of cafeous matter. Mem. Ac. Sc. 1789. 314. 

* Though many circumftances render it probable, that butter abforbes atmo- 
_ fpheric oxygen during its. feparation from the other parts of milk, yet the fir is 
not decifively eftablifhed, and fome of Dr. Young’s experiments are in oppofition 
to it. Cream, he afierts, feparates from milk; and butter is formed by agitation 
from cream, as fpeedily in exhaufted veflels as in veffels full of air. De Lae. 10 
15. Ann, Chem. VII. 168. Ihem. Ac. Sc. 1789. 310. 

Cream has its temperature raifed 4° in churning. Young, 18. 

1'There is no acid evolved in. the procefs of churning, Recent nadie affords 

butter milk without acidity. uz. Chem. VI. 186. 
Tt has not been fhown, that the rancidity of butter depends on the evolution of 
an acid. Rancid butter communicates no,acid properties to water in which it is 
melted. Aun. Chem. V1. 136. Mem. Soc. Med, 1787-8. 444. Butter owes. its 
difpofition to rancidity, to the cafeous and gelatinous matter which it contains ; 
and, therefore, wafhing it in water leffens its tendency to become rancid. 

* The milk of ruminating animals contains a greater quantity of cafeous mat- 
ter and butter, and paffes more fpeedily to an acid ftate, than the milk of nen- 
ruminating animals : The milk of the latter contains a i Breater quantity of whey 
and fugar of milk. 4 

Mik tea bs flowly to putrefaction. e 
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CONCERNING FAT. 
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Fur is a conerete oily matter, contained in the cellular mem- 
brane of animals ; ; it is white, or yellowith, with. little of no 


_{mell or tafte, and differs in all animals in its folidity, colour, 


tafte, &c. and likewife in the fame animal at different ages. 


In infancy it is white, infipid, and not very folid ; ; in the adult 
it is firm, and yellowifh ; and in animals of an advanced age, 
its colour is deeper, its confiftence various, and its tafte in ge. 
neral ftronger. The fat of man, and of quadrupeds, is con- 
fiftent, white, or yellow. That of birds is finer, fweeter, 
more unctuous, and in general lefs folid. In cetaceous ani- 
mals and fifhes, it is almoft fluid, and {frequently placed in pe. — 
culiar refervoirs, as in the cavity of the cranium. It is like- 
wife found in ferpents, infects, and worms: but in thefe ani- 
mals it is only met.with among the vifcera of the lower belly, 
on which it is placed in feparate portions, being ‘fearcely ever 
obferved but in minute quantities, on the mufcles, or beneath 
the fkin. : 

It has been obferxed, that the fat.of frugivorous and herbi- 
vorous animals is firm and folid, while that of catnivorotis 
animals is more or lefs fluid. It muft, however, be remarked, 
that the fat is always lefs folid and concrete, in the warm and 
living animal, than in the fame animal when dead and cold, in 
the hands of the diffeftor. : 

Fats vary, according to the parts of the animal from which 


they were taken: it is folid near the’ Telns, and. beneath the. 


ikin ; it is lefs firm bétween the mufcular fibres, or near move. 
able vifcera, fuch as the heart, the ftomach, and the intefLines. 
It is more abundant in winter than in famimer. it appears : 
deftined to maintain the heat in thofe regions wherein it is 
placed, as many fa&ts, colleéted by phyfiologifts, demonftrate. 
It even appears to contribute to the nourilbment of animals, 
as is obfervable in bears, the mountain rat, the dormoufe, &c. 
and in general all animals, forced to long abftinence, i in which 
the fat melts, and gradually difappears. 


To prepare fat for pharmaceutical purpofés, or for invefti- 
gating its chemical properties, it muft be cut in pieces, and 
the membranes and veffels feparated; it is afterwards to be 
wathed with much water, and melted in a new earthen veffel, 
with the addition of a {mall quantity of water ; when this fluid 
is diffipated, and the ebullition ceafes, it mutt be poured into 2 
glazed earthen veflel, where it fixes, and becomes folid. 

Fat has not yet been examined fufficiently to afcertain all its 
chemical properties. The action of fire, air, and certain men- 
ftruums, on this fubftance, only are known. It is neverthelefs 
highly neceflary to be perfeétly acquainted with this animal 
fubftance, in order to judge of its ufes ; concerning which no- 
thing is yet certainly known, and more efpecially the alterations 
it is fubjeé to in living bodies, | 
_ The fat of any animal, expofed to a unite heat, liquifies, 

and congeals by cooling. If it be ftronétly heated, with con- 
taét of air, it emits a f{moke of a penetrating fmell, which ex- 
cites tears and coughing, and takes fire when fufficiently heated 
to be volatilized: the charcoal it affords is not abundant. If 
fat be diftilled on a water-bath, an infipid water, of a flight 
animal {mell, is obtained, which is neither acid nor alkaline, 
but which foon acquires a putrid fmell, and depofites filaments: 
of a mucilaginous nature. This phenomenon, which takes 
place with the water obtained by diftillation on the water-bath, 


_ from any animal fubftance, proves, that this fluid carries up 


with it a mucildginous principle, which is the caufe of its 
alteration. Fat, diftilled in a retort, affords phlegm, at firft a- 
queous, and afterwards ftrongly acid; an oil, partly liquid, and 
‘partly concrete; anda very {mall quantity of charcoal, exceed- 
ingly difficult to incinerate, in which Crell found a {mall 

_ quantity of calcareous phofphat. ‘Uhefe products have an acid | 
and penetrating {mell, as ftrong as that of the fulphureous 
acid. The acid is of a peculiar nature, and has been careful- 
_ Vy examined by Crell; but as it is very difficult to obtain 
by diftillation, this celebrated chemift has ufed a much more 
certain and expeditious procefs, which we fhall prefently de- 
feribe. The concrete oil may be rectified, by repeated diftil- 
- lation, fo as to become very fluid, volatile, and penetrating ; in 
a word, to prefent all the charaGters of a true effential, ov 
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volatile oil. Twénty-eight ounces of human fat afforded Crell 
twenty ounces five drachms forty grains of fluid oil, three 
ounces three drachms and thirty grains of febacic acid, three 
ounces one drachm forty grains of a. brilliant charcoal, con- 
fiderably refembling plumbago, or carbure of iron, as Mor- 
veau remarks. Five drachms ten grains of matter were 
loft in this analyfis, which may be attributed to the water in 


vapour, and the elaftic: fluids, becaufe Crell did not ufe the 


pneumato-c chemical apparatus. 


Fat expofed to a hot air, alters very quickly ; aie mild, and 


fcarcely, fenfible {mell, is changed to ftrong rancidity. This al- 
teration appears to confift of a true fermentation, by which the 


acid is developed and difengaged. Though this acid appears _ 


to be of the nature of the febacic acid, yet I cannot think that 
the oily part of the fat is the fole caufe of the change, but that 
the peculiar animal mucilage, which fubfequent analyfis will 
difcover, has alfo a fhare init. Rancid fat may be corrected 


by two methods: water alone is capable of carrying off the 


acid it contains, as Poerner has obferved; alcohol has the 
fame property, according to Machy. This proves, that a 
part of the rancid fat is put into a faponaceous {tate by its acid, 
and by that means rendered foluble in water, and in alcohol : 


either of thefe fluids may therefore be ufed with fuccefs to de- 


prive fat of its rancidity. : 
When fat is wathed with a great quantity of difiilled water, 


the fluid diffolves a gelatinous matter, which may be exhibited 
by evaporation ; but the fat always retains a certain portion of | 


this matter, with which it is intimately combined, and on 
which its property of fermenting depends. The ation of wa- 


ter on this animal {ubftance has not yet been further inquired 


into. 


of alkaline fubftances on fat. It has been. long fince known, 
that the pure alkalis form a kind of foap with fats: Crell, by 
treating this foap with a folution of alum, or acid fulphat 
of alumine, feparated the oil, and obtained the febat.-of 
potafh, by evaporating the fluid. He diffilled this falt with 
concenttated fulpburic acid, which difengaged the febacic. | To 
depiive this of the portion of fulphuric acid 1c may be conta- 


Crell, and the chemifls of Dijon, have explained the action 
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-minated with, Crell direéts it to be re-diftilled from one-fourth 
of the febat of potath, which muft be referved for this ufe. It 
may be afcertained that it contains no more fulphuric acid by 
the addition of the acetit of lead; for if the precipitate be to- 
tally foluble in vinegar, it does not contain fulphuric acid. 
The chemifts of the academy. of Dijon ufe a more fimple pro- 
cefs to, obtain the febacic acid. Suet is melted, and quicklime 
added ; when the mixture is cold, it is boiled in a large quan- 
tity of water, which, by filtration and evaporation, affords the | 
febat of lime, of a brown colour, and acrid tafte. This is pu- 
tified by calcination in a crucible, folution, and filtration; a 
fufficient quantity of water, impregnated with carbonic acid, 
being added, to feparate the fuperabundant lime. The fluid 
being evaporated, affords a white falt, from which, by diftil- 
lation with the fulphuric acid, the febacic acid is difengaged. 
This acid is formed by heat in the butter of cocoa, fpermaceti, 
and probably in all fixed vegetable oils. ‘The following are its 
characters : it is liquid, white, and of a very ftrong fmell; it 
emits white fumes, is decompofed by fire, becomes yellow, 
and affords carbonic acid. It ftrongly reddens blue colours ; 
‘unites, in all proportions, with water ; forms a cryftallizable 
falt with lime ; ; and with potafh and foda, falts which cryttal- 
lize in needles, and are fixed in the fire. It diffolves gold, 
when united with the nitric acid ; attacks mercury and filver ; 
precipitates the nitrat and acetit of lead ; it decompofes tartarit 
of potath by precipitating tartareous acidule, or cream of tar- 
_ tar, and likewife decompofes the alkaline acetits. When ftrong- 
. ly heated on fulphuric falts, ic feparates the acid 1 in the ful- 
 phureous ftate. It precipitates the nitrats of mercury and of 
filver. Many of thefe properties induced Crell to think, that 
‘the febacic acid might be nothing more than a modification of 
the muriatic acid; but Morveau obferves, that as it decom- } 
pofes corrofive muriat of mercury, that hee alone is fuffie' 
: cient to diftinguilh them. 
Concentrated mineral acids Le a it ae in fat, which 


is fimilar to that produced by combuftion. . The fulphuric acid 


gives to it a brown colour, the nitric acid a yellow citron colour. 
Sulphur unites very readily with fat, and forms a combination, 
-which has not yet been accurately examined. 
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Fat is capable of diffolving certain metals ; it unites with 


mercury in the well known preparation called mercurial oint- 
ment. For this purpofe, the metal is triturated with hogs 
lard for a long time; the mercury becomes divided, attenuated, 
and fo intimately united with fat, that it communicates to it a 
flate-colour, and lofes its metallic form. This union, however, 
appears to be nothing more than an extreme divifion, or at 
moft there is only a fmall portion of the mercury diffolved in 
the ftate of a black oxyd by the acid of the fat, fince globules 
of mercury may always be diflinguithed bee a lens in the beft 
‘prepared ointment. — 

Lead, copper, and iron, of all the metals, are the moft eafily 
altered by fat. The oxyds of thefe metals combine very rea~ 
dily with this fabftance ; and for that reafon it is dangerous to 
leave food of a fat nature in veilels of copper, or even in thofe 


of earth, which are covered with glafs of lead. In the com- - 


binations of fat with the oxyds of metals, it is obferved, that 
‘the latter affume readily the metallic ftate when heated’: this 


phenomenon arifes from the hydrogen gas, which is difengaged 


from the fat, and unites with the oxygen of the oxyds. 3 

- Moft vegetable matters are capable of uniting with fat; ex- 
tracts and mucilages give it a degree of folubility 3 in water, or 
at leaft favour its fufpenfion in that fluid. 


It combines with oils in ‘all proportions, and communicates 


to them a part of its cotififtence. - 

Thefe are the chemical properties of fat which are at prefent 
Known : they teach us, that this fubftance greatly refembles 
butter; ‘that ts to fay, 1t is a kind of concrete fixed oil; which 
owes its folidity to the oxygen which chemifts have hitherto 
attributed to the acid. 


With regard to its ufes in the animal economy, efides that. 


of maintaining the heat of thofe parts which it furrounds, and 
the agreeable plumpnefs and pliancy it produces, together with 
_ the whitenefs it communicates to the fin: it likewife appears, 
according to Macquer, to be of ufe in abforbing the fuper- 
abundant acids which may exift in the bodies of living crea- 


tures; it is, as It were, the refervoir of thofe falts. It is like- | 


wife‘ known, that too great a quantity of acid, introduced into 
the body of an animal, diflolves and melts the fat, doubtlefs by 
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rendering it faponaceous, and confequently more foluble. The 
exceflive abundance, and more efpecially the alterations of the 
fat, produce dangerous diforders in the animal economy, whofe 
fymptoms and effects have not yet been well examined. Lorry 
has particularly attended to the nature of fat, and has difcover- 
eda ftriking analogy between this fubftance and bile. This 
analogy appears indeed to\be founded on the fat nature of bile, 
on the colour which the fat affumes in bilious difeafes, on the 
melting and difappearance of the fat in long continued affece 
tions of the liver, on the cruel method of increafing and of 
foftening this vifcus in fome birds, in melting their fat by long 
inaction, combined with a dry and long continued heat, &c. 

Fat is ufed in foods, and is nourifhing for fuch perfons as 
have ftrong digeftive powers. It is ufed externally in medi- 
cine, as a foftening remedy; and as fuch it enters into the 
compofition of ointments and plafters. ; 

The marrow, contained in long bones, exhibits the fame 
properties as fat; but the comparative analyfis has not been 
yet made with fufficient accuracy to defcribe its charatterittic 
properties. : 


NOTE ON CHAPTER IV. 
2 Tue nitric acid is decompofed during its action on axunge; the oxygen come 
bines with the axunge, while the azotic gas efcapes in a pure ftate. This action is 
_ promoted by heat. If 2 parts of acid be heated with 16 parts of axunge, an oint- 
ment of a firm confiftence is formed, which has ‘been termed by its difcoverer, 
Pommade Oxygenee. Effai Jig les Proprictés Medicinales de Oxygene, par Alyon, p..A5. 
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CHAPTER V. 


CONCERNING THE BILE AND BILIARY CALCULI. 


‘Luz bile, or gall, is a fluid of a green colour, more or lefs 
yellow, of a ftrong bitter tafte, and of a faint and naufeous 
fmell, which is feparated from the blood by a glandulous 
vifcous, | univerfally known by the name of the liver. It 
is colle&ted in moft animals, except infeéts and worms, in a 
receptaclé near the liver, called the Gall-Bladder. The human 
bile has not yet been much examined, on account of the diffi- 
culty of procuring a fufficient quantity : the gall of the. ox has 
been more particularly examined by chemifts. _ 

This liquor is of a glutingus, or almoft gelatinous confitt- 
“ence s°Th pours out like Oe 3 and by agitation, it lathers like 
foap-water. 

When diftilled in the water-bath, it affords a phlegm, which is 
neither acid nor alkaline, but after a certain time putrefies. This 
phlegm has often exhibited to me a fingular character ; it emits 
an odoriferous fmell, of confiderable {trength, and greatly re~ 
fembling that of mufk or amber. This experiment has often been 
made in my laboratory. It takes place, more efpecially when 
bile, flightly altered by having been kept fome days, is fubmit- 
ted to diftillation. When all the water which bile affords in . 
‘the water-bath has been diftilled off, the refidue has the form of 
an extract, more or lefs dry, and of a deep and brownifh green. 
; This extrac of bile attraéts the humidity of the air, is very 
tenacious and pitchy, and is totally foluble in water ; by diftil- 
ling it in a retort, i it affords a yellowith and duestind phlegm, 
an empyreumatic animal oil, much ‘ammoniacal carbonat, and 
‘an elaftic fluid, confifting of a mixture of carbonic acid and 
hydrogen gas ; after this operation, a coal remains of confider- | 
able bulk, and lefs difficult to incinerate than thofe we have 
hitherto {fpoken of. According to Cadet, who communicated 
a very valuable memoir, on the analyfis of bile, to the Aca- 
demy, in the year 1764, this coal contains carbonat of foda, an — 
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‘animal earth, and a {mall portion of iron?. It muft be obferved, . 
that this diftillation muft be made flowly, becaufe the matter 
expands confiderably ; as to the falt which Cadet mentions, as. 
exifting in the charcoal of bile, and which he conceives to be 
of the fame nature with fugar of milk, it.is obvious that fuch 
a fubftance could not refift the ftrong “hii neceflary to reduce. 
bile to the carbonaceous {tate. 

Bile expofed to a temperature between 6% a 85. dagoden 
_ quickly changes,. its {mell becomes more naufeous, its co- 
lour is deftroyed, whitifh mucilaginous flakes are precipitated, 
its vifcidity difappears, and its {mell foon becomes fetid and. 
penetrating. When the putrefaction is in an advanced ftate, 
its fmell becomes fweet, and refembles amber. Vauquelin has 
difcovered, that the bile of the ox, heated in the water-bath, 
and flightly evaporated, may be afterwards preferved for many 
months without alteration, as is likewife the cafe with refpect: 
to vinegar, which has been boiled. He has likewife difcovered, 
that the altered bile of the ox, which exhales a fetid {mell,. 
and has a brown dirty and turbid colour, becomes of .a beauti- 
ful green, and lofes its {mell when heated, fome concrete albu- 
minous flakes are then feparated from it. | 

Bile is very foluble in water; and when thus diluted, be- 
comes of a yellow colour, which is lighter, in Diaper Hons to 
the quantity of water added °. 

All the acids decompofe it in the fame manner as foap, and 
produce a coagulum. If this mixture be filtrated, and the 
- fluid evaporated, a neutral falt is obtained, which is found to © 
confift of the acid made ufe of and foda. This valuable experi- 
ment, firft made by Cadet, proves the exiftence of foda in the 
bile. The matter remaining on the filter, in thefe experi- 


i ‘ments, is thick, vifcid, very bitter, and very inflammable ; its 


~ colour and confiftence vary, according to the nature and con- 
- centration of the acid made ufe of. 1 have obferved, that the 
fulphuric acid gives it a deep green colour; the nitric acid, 
— fomewhat: concentrated, a brilliant yellow; and the muriatic 
acid, a very beautiful light green colour: thefe colours, how- 
ever, vary greatly, according to the ftate of the bile, and of 
the acids, This SsBaceipitate has been confidered as a fubftance 
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fimilar to refin, which fwells, melts, and takes fire on hot 


coals, is totally foluble in alcchol, and water precipitates it 
like the refinous Juices. The a&ion of acid on bile, proves, 
therefore, that it is a true foap, formed by an oil of the nature 
of refins, combined with foda’ They likewife indicate the 
prefence of a certain quantity of the albuminous mattet in 


this animal fluid, which caufes it to coagulate by fire, by acids, © 


and by alcohol ; it is the fame ee likewife which pro- 
Neutral falts, mixed with bile, prevent its putrefaction. 
Metallic folutions; and bile, mutually decompofe each other ; 
the foda of this humour unites to the acid of the fobution, and 
the coloured oil of the bile precipitates in-combination with 
the metallic oxyd. 


- a 


Bile unites readily with oils, and takes sen out of cloths 


in the fame manner as foap °. 

This fluid is foluble in alcohol, which feparates the albumi- 
nous matter. The tinéture of bile is not decompofed by wa- 
ter ; ‘inked cane that this fubfiance is a trae animal foap, 
équally foluble m- aqueous and fpirituous menftrna. Ether 
likewife diffolves it very readily. 

Vinegar decompofes bile in the fame manner as the mineral 


~~. 


acids ; when the filtrated liquor is evaporatéd, the accetit of © 


foda is obtained, well: cryftallized. 
From thefe feveral experiments, it follows, that bile is a 
compound of much water, a peculiar aroma, albuminous muci- 


lage, a peculiar concrefable oii, and carbonat of foda*?. Cadet. 4 


found it to contain a falt, which he thinks to be of the nature 
of fugar of milk, and whofe exiftence has been fince cohfirmed 


by Van Bochaute. But it is probable, that this pretended 
faline matter, is rather analogous to the lamellated thining 


and cryftalline oily fubltance, which Poulletier difcovered in 
the human biliary calculi, and of which we are about to treat. 


- Bile, confidered with ref{pect to the animal economy, isa 


fluid which appears to afliit the procefs of digeflion. Its fapo- 

naceous quality renders it capable of uniting oily fubftances 

with water. Its bitter tafte proves, that it ftimulates the in- 

teftines, and promotes their aGion on the aliments. Roux, a 

celebrated phyfician and chemift of the Faculty of Medicine at 
i : 
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Paris, whofe premature death is a heavy lofs to the fciences, 
was of opinion, that the bile is likewife principally calculated 
to evacuate the colouring part of the blood from the body*. Ie 
appears to be decompofed in the duodenum, by the acids which 
are almoft always difengaged in digeftion. It is certain, at 
leaft, that it 1s greatly altered, efpecially in its colour, when 
it compofes part of the excrements, Judicious phyficians may | 
therefore, in many cafes, make at avin inferences from, the in- 


{peétion of thefe matters, which indicate the ftate of the bile, 


and that of the liver, which feparates it. 
The extraé of the gall of bullocks, and of many other ante 


mals, is ufed as a very good ftomachic medicine. It fupplies 


the defe& and inadtivity of the bile, reftores the tone of the 


ftomach, and eftablivhes the fun@tions of that organ, when de-- 


bilitated ; but great care muft be taken in its ufe, becaufe it 


is acrid and heating; and it mutt be adminiftered only in very 


{mall dofes, efpecially in irritable fubje&ts.. Of the biliary cal- 
culi fome afcribe peculiar virtues, to the gall of filhes ; but the 


notion has not been confirmed by experience, .and it is to be 


ranked in the too numerous clafs of parjadiges which ftill exift 
in the materia medica. 

Whenever the human bile is. detained i in the gall-bladder by 
any caufe, and efpecially by.fpafmodic contraCtions, as In me- 
lancholic or hyfteric diforders, long continued grief, &c. it 
thickens, and produces brown, light, inflammable concretions, 
of a very ftrong bitter tafte, which are called dihary calcul. 


_ Yhefe concretions are often very numerous, difiending the gall- 
bladder, and fometimes entirely filling it. They produce vio~ — 


lent hepatic cholics, vomiting, jaundice, &c. I diitinguifh 
them into three varieties: the firft are brown, blackifh, irre- 


We gular, tuberculated, and formed, as it were, by biceps. ‘The 
fecond, which are harder, brown, yellowith, or greenifh, ex- 
? : | § ; 
oy ° . 4 
hibit concentric layers, and-are often covered with a dry, 


{mooth, and grayifh cruft. heir form is commonly angular 


_and polyhedral. The third variety comprehends the’ white, 


oval concretions, more or lefs irreguiar in their form, covered 


Bi with a whitith, and often unequal cruft, jn layers of a pathofe 
appearance, or in tranfparent cryitalline plates, often mags 


from the centre to the circumference. 
’ be wae iii | 
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The biliary calculi, of the fecond watiety; have been exa- 
mined by Poulletier de la Salle. He has obferved, that they 
are difloluble in alcohol. After having digefted the .ftones. in 
ftrong fpirit of wine for a certain time, he obferved, that the 
fluid was filled’ with flender, brilliant, cryftalline particles, hav- 


ing all the appearances of a falt; and the experiments made 


on this faline fubftance, gave occafion to fufped, that it was 
an oily falt, fimilar, in fome of its properties, to the acid falt, 


known by the name of flowers of benzoin, but its nature is not 


at all known‘. From the experiments of this philofopher, it 


feems, that this falt is»only contained in’ the biliary calculi 


of man, as he did not find it in thofe of oxen. This fingular 
fat requires to be confirmed ; for Vauquelin and I have found 
a {mall quantity of lamellated matter in the calculi of the ox. 

The difcovery of Poulletier de la Salle has thrown light on 
fome facts, colle&ted:by the Royal Society of Medicine, re- 


{fpecting the ftones of the gall-bladder. This fociety received __ 


from feveral phyficians, biliary calculi of the third variety we 
have mentioned, which have not hitherto been defcribed. 
They confift of a mafs of cryftalline tranfparent lamin, fimi- 


Jar to mica, or talc, which have abfolutely the fame form as 


the falt difcovered by Poulletier. It even appears, that the 


human bile is capable of affording a gteat quantity of thefe 


cryltals ; for the Society of Medicine is in pofleflion of a gall- 
bladder entirely filled wth this faline tranfparent concretion. 
I have two others of the fame kind, which were given to me 


by my colleagues Leprieux and Halli. On examining thefe 
cryftallized biliary calculi. I have found that ais are of an 


oily nature, fimilar to {permaceti. 


Soap, the mixture of oil of turpentine and ether, ‘&c. have 
« been propofed to diffolve the biliary calculi. It is an impor- 
tant obfervation, that they are only found in the gall- bladder ; 


of oxen, after dry feafons, and a {carcity of frefh fodder ; and 
that they difappear i in the {pring and fummer, when thefe ani- 
mals find abundance of green and fucculent vegetables. The 
butchers are well acquainted with this phenomenon ; they know 


that thefe ftones are found i in oxen from the month of Novem- 


ber to the month of March, and not afterwards. This pheno- 
-menon fufficiently {hows the power of the faponaceous juices 


z 
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of plants in diffolving the biliary calculi. Yet it is not to be 
thought, that medicines, however active and volatile, can be 
introduced into the gall-bladder in fufficient quantity to dif. 
folve the biliary calculi, with the fame energy as In our ex- 
periments. In my opinion, the ceflation of {pafm, and confe- 
quently the dilatation of the biliary canal, is the true caufe of 
the good effects of the ethereal mixtures that have been pro- 
pofed by Durande, which I have elfewhere recommended to 
be made up without oil of turpentine; befides, being very 


heating, it produces no ufeful effe&t, but that of diminifhing the - 


volatilityof the ether; and it has been already proved, that 
the yolks of eggs, and undoubtedly many other fubftances, will 
ferve the fame purpofe as well, and without the fame incon- 
veniences &. | 
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* Caner alfo obtained a friall quantity of muriat of feda from the athes of bile, _ 


and Richter fucceeded in procuring the fame falt from bile, without calcination. 
The carbonaceous refidue of bile emits an alliaceous fmell during its incineration, 
and has therefore been fuppofed to contain*phofphoric acid. Fontana alleges, that 
the bile of the ox contains phofphat of magnefia. dn. Chim. 1V. 172. The exe 


iftence of calcareous earth in the refidue of bile was difcovered by Cadet. Rich. . 


ter fought i in vain for the iren which Cadet had deteéted in the fame refidue, 
Richter circa bilis naturam Erlange, 1788, 27. When. the refidue of bile, after 


 -diftillation, is burned, the foda is apt to be volatilized. An. Chim. VII. 180, 


b Bile, . diluted with water, is faid to become fooner part than when undilut- 
ed. Fordyce on  Digeftion, 63. 
¢ It was attempted to combine bile with vegetable and with aninial oils, by agi- 
tation and by trituration, but without fuccefs. Bile appeared to be lefs difpofed 
to unite with oil, than eitheir mucilage or faliva. Ramfay de Bile, Edinburgh, 1757. 
Cap. 3. M‘Lurg had the fame want of fuccefs. Qn: Bile, 10.. 
@-The albuminous part of bile was diftinguifhed from the refinous part by Ram- 
fay. He relates, that a white, vifcid, putrefcible matter, was feparated from bile 
by alcohol. He adds, that when the extraé& of bile, or the precipitate of bile by 
acids, was digefted | in alcohol, this putrefcible part remaimed undiffolved, He 


-alfo found that it could be feparated from bile by acetous and pyrolignous acids, ~ 


_and by fulphat of potafh. None of thefe fubftances precipitated the refin of bile. 
De Bile, 17 57° 


The refin of bile, as it is aes: refembles, in fome particulars, the vegetable 


- 
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refins, but differs from them effentially i in many of its properties. It melts at 122°, ° 


It is extremely inflammable, and burns with rapidity, like any bituminous fub- 
ftance. It is foluble in alcohol, and precipitated from it by water, It is acrid 


and bitter to the tafle; but it is diffolved by cauftic alkalis, and is even foluble — 


in water. It is precipitated, without change, by diluted acids, from its folution 


either in water or in alkalis, It is faid to afford febacic acid by diftillation. 


‘Ramfay de Bile, 1757. Fourcroy, Mem. Soc. Med. 182-3, and “nn, Chim. vi — 


ders on the Liver, 1793. 

The refin of bile is pedelpicatnal by oxygenated muriatic acid in a white supueile 
form refembling tallow. The refin in this ftate, though it has loft its colour and 
fmell, retains its bitrernefs. It has become more fufible, and melts about 104%. 

It diffolves readily in warm water, and in alcohol, without the affiftance of heat. 

' When it is heated with alcohol, a quantity of ether i is formed. It is ftill precipi- 
tated by acids from its folution in water; and though foluble both in water and 
in alcohol, the addition of water to its folution i in alcohol occafions a vopious pre- 
cipitation. Anz. Chim. VII.176. 

€ Dr. Boftock of Liverpool has fucceeded in forming a fubftance extremely fi- 
milar to the refin of bile, from the craffamentum of blood digefted with the nitric 
acid. Two ounces of craffamentum were boiled with one ounce of. nitric acid, 
till the whole of the craffamentum was diffolved. During the diffolution, a great 
quantity of azotic gas was difengaged, and a fmall quantity of nitrous and carbo- 
nic acid gas. When the folution cooled, a lamellated fubftance, confifting chiefly 
of adipo-cire was depofited, and the fupernatant liquid was of a dark green co- 
Jour. It was faturated with potafh. | No precipitation followed, but. the cryftals 
of nitrat of potafh procured by evaporation were impregnated with a brownith- 
coloured matter, foluble in alcohol. This matter, whem feparated from the alco- 
hol, had a pitchy confiftence, a deep yellow colour, and a bitter tafte. When boil- 


ing water was poured on the adipo-cire, a fimilar matter was procured from it. — 


De Seeretione, Edin, 1798. 


Welter hasalfo procured a cry talline fubftance, poffeffing fome of the properties | 


of bile, by repeatedly treating filk with nitric acid. This fubftance he calls amer 
(bitter). It has the bitternefs of bile, and is foluble both im water and in alcohol ; 
but it is volatile in the fire, cryftallizes in regular forms, and its colour, which is 
yellow, is extremely fixed. It alfo forms with nitrat of potath, a triple compound 
which has a golden colour, and detonates like gunpowder. Aan. Chim. XXIX. 301. 
f From the fubfequent experiments of Fourcroy, it appears, that this cryflalline 
matter is hardly at all foluble in alcohol, at the temperature of 559; but at the 
temperature of 167°, one part of it is diffolved by 1g parts of alcohol. It is in- 
fufible at the temperature of 234°. dun. Chim. VI. 190. 
: On the fubject of biliary calculi, confult Encyclopedie Methedique Chimie. 
~ Ann. Chim. WL. V. & KVI. Saunders on the Liver 1793. Delius de Choletithis, 1732. 
Simmering de Concrementis Biliariis. | 
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CHAPTER VI. 


CONCERNING THE SALIVA, THE PANCREATIC JUICE, AND THE, 
; GASTRIC JUICE. 


a 


t 


_ Awaromtsts and phyfiologifts have Withee a great analogy 
between the faliva and the pancreatic juice. The falivary 


_- glands, and the pancreas, have in fa& a ftru€ture entirely of 


the fame kind, and the ufe of the fluids, fecreted by thefe or- 


| gans, appears to be the fame. Man, and quadrupeds, are the 


only animals in which the faliva exifts ; or at leaft the falivary 
glands have not been obferved 1 in any other animals. 

No accurate chemical experiments have yet been made with 
thefe two fluids. This circumftance may be attributed to the 
difficulty°of procuring either, even in very {mall quantities. 
It is only known, that the faliva is a very fluid juice, feparat- 
ed by the parotides, and many other glands, which continual- 
ly flows into the mouth, but moft. abundantly during matftica- 
tion. ‘It appears to be of a faponaceous nature, impreg- 


nated with air, which renders it frothy; it leaves but a 


{mall refidue, when evaporated to drynels ; ; but it forms, ne- 
verthelefs, certain falivary concretions in the paffages which 
convey it into the mouth. It appears to contain an ammonia~ 
cal falt, fince lime and cauftic fixed alkalis difengage from it a. 
penetrating and urinous odour*. Pringle, from experiment 
concluded, that the faliva is very feptic, and that it favours 


digeftion, by exciting a commencement of-putridity in the ali- 


ments. Spallanzani, and mariy other modern phyficians, think, 
on the contrary, that it pofleffes the Ee of Samnbatis and 
impeding putrefaction. 

The gaftric j juice is feparated by fmall glands, or the artes | 
rial extremities, which open into the internal tunic of the ftoe 
mach. The cefophagus likewife .affords a {mall quantity, e- 


_ {pecially in the inferior region. Glands of confiderable magni- 


tude are obferved in many birds, which open into very fenfi. 


ble excretory duéts. - Vicq. d’Azyr has sparmaat Ancsibed 


- thofe which appear | in the ftork, 
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Some modern philofophers have paid great attention to the 
gaftric juice. Spallanzani, Scopoli, Monch, Brugnatelli, Car-' 
minati, have, within the laft few years, examined the proper- 
ties of this liquor. They colleéted it in the ftomach of ‘fheep 
and calves, by opening them, after having fuffered them to. 
faft for fome time. They obtained it from carnivorous and 
gallinaceous birds, by caufing them to {wallow fpheres and 
tubes of metal, pierced with holes, and filled with very fine 
fponge. ‘Spallanzani examined the gaftric juice of his own fto- 
mach, by procuring a vomit, or by {wallowing wooden tubes, 
filled with different fubftances, to judge of the effe& of the gaf. 
tric juice on each of them. The experiments with tubes had 
been before attempted by Reaumur. Laftly, Goffe of Ge- © 
neva had the courage to caufe himfelf to vomit a great 
number of times, by a procefs which is peculiar to him- 
felf, and confifts in {wallowing the air. From all the mo- 
dern obfervations, the gaftric juice appears to poflefs the fol~, 
lowing properties. : 

It is the principal agent of digeftion, and changes ‘he ales 
ments into a kind of uniform foft pafte: it aéts on the ftomach 
itfelf after the death of animals. Its effects fhow, that it is afol- 
vent, but of that peculiar nature, that it diffolves animal and ve- 
getable fubftances uniformly, and without exhibiting a ftronger 
affinity for the one than for the other. Far from being of the 
nature of a ferment, it is one of the moft powerful antifeptics 
we are acquainted with: and from the experiments of the phi- 
lofophers before-cited, its nature appears to be effentially dif- 
ferent in the feveral claffes of animals. According to Brugna- | 
telli, the gaftric juice of birds of prey, and granivorous birds, 
is very bitter, and compofed of a difengaged acid, refin, ani- 


mal matter, and common falt; that of ruminating quadrupeds « | 


is very aqueous, turbid, and falt, containing ammoniac, an 


animal extract, and common falt. Morveau, having digefted a 


portions of the internal tunic of the ftomach of the calf in wa- 
ter, found that it has an acid character. Spallanzani thinks, 
that this charaéter depends on the aliments, as he never found 
the acid gaftric juice in the ftomach of carnivorous animals, 
‘but always in thofe which feed on grain. Gotle made the 


fame obfervation on himfelf, after having ufed crude ve- 
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getables for along time. Brugnatelli thinks, that the white 
matter, in the excrements of carnivorous birds, contains phof. © 
phoric acid ; but Morveau obferves, that his experiments are 
not conclufive *. Scoppuli found muriat of ammoniac, and fuf- 
pects that the muriatic acid is produced by the vital power of 
animals; but no decifive faé&t has been brought in fupport of 
this opinion; every circumftance, on the contrary, tends to 
fhow, that this acid comes from the food. Macquart and Vau- 
quelin have found, that the gaftric juices of the ox, calf, and 
fheep are conftantly poflefled of an acid character ; but it ap- 
_ pears from their accurate experiments, that it is the difengaged 
‘phofphoric acid which gives to them this charaéter}+. They have 
alfo difcovered that thefe juices alter and foon putrefy. |The 
gaftric juice of carnivorous animals pofleffes aHS antifeptic 
qualities in the higheft degree. 

Hence it may be concluded, z. That that the gaftric juice is 
not well known ; 2. That it appears to be different in feveral 
clafles of animals, and in the fame animal, according to the di- 
-vetfity of food; 3. That no proof has been brought to fhow 
that it is a peculiar acid, and that we fhould acknowledge the 
i, exiftence of a galtric j juice; 4. That its moft remarkable pro- 
| perty confifts in its great folvent power, which extends even 
to bony and metallic fubftances; and it is even faid to be ca- 
pable of attacking filiceous ftones; an indifference or equal at- 


 tra&tion for the matters it aéts on °. 


‘Its very ftrong antifeptic quality, which it communicates 
to all the bodies it is mixed with, and which even puts a ftop 
to putrefaétion, in fubftances which have already begun to be 
changed by that procefs, has excited a greater degree of atten- 
tion than the others. Carminati, Jurine, and Toggia, have 
applied the gaftric juice on wounds. Carminati has even ufed 

it internally ; and they all agree with refpeét to its antifeptic 
virtue {. But the experiments of Macquart and Vauquelin, 
which I have formerly quoted, and which were.made in my 
own laboratory, prove, that this antiputrid quality does not 
_ belong to the gaftric juice of ruminating animals. 

6g Encyclopedie Methodigue, I. 41. 


T Fourn. Phyf, XX XIII. 380. Mem, Soc. Med. 786. 355. 
$ Journ. Phyf, XXVI. 161, 
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a pies, is a very inadeqnate proof of the prefence of aningniar in faliva. 
Cauftic alkali, extricates ammoniacal vapours from animal fubftances, whieh con- 
tain only the elements of ammoniac, by enabling thefe elements to unite together, 
in confequence of its own affinity for the elements with which they were formerly 


{ 


combined. 
Saliva contains an animal matter, pe oca by the corrofive muriat of mer- 


cury. It is alfo rendered turbid by alcohol. Fordyce de Catarrba, Edin. 1758. 

The faliva of the horfe, contains an animal matter coagulable by boiling waters 
and by acids, and precipitated by alcohol. It alfo holds in folution, carbonat of 
foda, and muriat of foda. Mam. Soc. Med. 1780-1. 325. The human faliva alfo 
- contains a fenfible quantity of muriat of foda. 

» Fourcroy feems to over-rate the folvent powers of the gaftric juice ; it acts 
upon food rather asa decompofing principle than as a folvent: but, indeed, its 
powers are known with as little precifion as its chemical compofition. They have 
been rather extolled with biog admiration, than inveftigated in the fpirit of ana- 


Vyfis. 


it appears from the curious experiments of Mr. Smith, that the fubcutaneous 


parts of living animals, when wounded, or ftimulated, pour out a fecretion ana= 
logous to the gaftric liquors in the property of coagulating milk, and in acting as 
a Sana tia aed 4 principle on animal and vegetable fubftances. Ann. Chim, XIX. 
10. 


ANIMAL HUMOURS. | 303 


CHAPTER VII. 


’ 


CONCERNING THE HUMOURS, OR ANIMAL MATTERS, WHICH HAVE 

NOT YET BEEN EXAMINED ; SUCH AS SWEAT, THE NASAL MU- 

_ CUS, THE CERUMEN, TEARS, THE GUM OF THE EYES, THE SE- 
MINAL FLUID, AND THE EXGREMENTS. 


7 


Tuere are may animal fluids and matters, which have not 


yet been examined. Jt is therefore not fo much with a view 
to exhibit their properties, as to engage young phyficians to 
make refearches, equally new and ufeful, that we propofe to 
fpeak curforily refpeGting the humour of tranfpiration, of fweat, 
of the mucus of the noftrils, the cerumen of the ears, the tears, 
the gummy matter of the eyes, the feminal fluid, and the ex- 
crements. . 

I. Phyficians have difcovered a great analogy babylon the fluid 


emitted by cutaneous tranfpiration and urine; they have ob- 


ferved, that thefe excretions mutually ndings the fame pur- 


pofe in many circumftances, and are therefore naturally led 
to confider the vapourous fluid of tranfpiration, as of the fame 
nature as urine. ‘Medical praétice has fhown, that its quali- 
ties are fubjeét to variation ; that its {mell is faint, aromatic, 
alkaline, or four; that its confiftence is fometimes glutinous, 
thick, tenacious, and that it leaves a refidue-on the fkin; that 


it often tinges linen with various fhades of yellow. I have 
_ twice obferved it to communicate a bright blue colour to linen 
‘and woollen fhifts. Berthollet affirms, that f{weat reddens blue 
paper; and that this penomenon takes place. more particular- 


ly in parts affefted with the gout. He thinks it contains the 
phofphoric acid*. It has been hitherto impoflible to collect a 


_ fufficiently large quantity of this excrementitial humour, to ex- 


_ amine its properties with accuracy. Many inquiries, there- 


fore, remain to be made, which can only be undertaken and 
purfued by phyficians.in peculiar circumftances and eccafions:a. 
If. ‘Yhe humour, prepared by the membrane of Schneider, 


__ which is thrown out of the noftrils by fucezing, deferves to be 


vs | * Journ. XXVIII. 292. 
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carefully attended to by phyficians. It is a kind of thick mucil- 
age, white or coloured, more or lefs fluid, or confiftent in cer- 
tain affections, atid more efpecially in catarrhs. It appears to 
be a mucus and alkaline fubftance, which becomes thick, in 
confequence of abforbing oxygen from the atmofphere?. 

III. The yellow, greenith, or brown matter, which is collect- 
ed, and becomes thick, in the auditory canal, and is known by the 
name of cerumen, becaufe of its confiftence, has not been exa- 
mined. It is very bitter, and appears to be of a refinous na- 
ture; it fometimes becomes fo concrete, as to ftop the audito- 
ry canal, and prevent the free paflage of found: there feems 
to be fome analogy between this and the inflammable matter 
of the bile °. 

IV. We are better ‘eatbinles with the nature of the tears, 
which are prepared in a peculiar gland, fituated towards the ex- 
ternal angle of the orbit, and deftined by nature to maintain the 
humidity and fupplenefs of the external parts of the eye. This 
fluid is clear, limpid, and manifeftly falt; it fometimes iffues 
cout of the eye in large quantities. In the natural ftate, it 
gradually flows into the noftrils, and appears to dilute the mu- 
cus. Moft authors who have fpoken of this liquor, and in 
particular Pierre Petit, a phyfician of Paris, who publifhed a 
treatife on Tears about the end of the laft century, confider 
them as water nearly pure. We have found them to contain | 
a peculiar mucilage, which becomes thick by abforbing oxy- 
gen, muriat of foda, and foda, in a cauftic ftate ; after that, the 
humour of the tears is fimilar to the mucus of the nofe with 
which it:mixes. 

V. Neither has the chemical nature of the ae humour 
been more inquired into than that of the foregoing matters :-—_ 
The few obfervations, which it has heen hitherto poflible to 
make on this humour, have fhown, that it refembles animal 
mucilages, becomes fluid by cold and by heat, and that the acs 
tion of fire reduces it to 2 dry and friable fubftance. 

The anatomical and microfcopical obfervations on this fub- 
je have been carried much further. They have shown, that 
‘the feminal humour is an ocean, in which certain fmall round 
bodies {wim, which pofiefs a rapid motion, and are by fome 
confidered as living animals, deftined to reproduce the fpecies, 
and by others as organic moleculz, adapted to form a living 
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being by their union. The microfcope, in the hands of a moa 
dern obferver, has likewite thown cryftals formed in the femia 
nal liquor by evaporation and cooling. It muft be admitted, 
however, that thefe fine experiments have not hitherto been 
attended with confequences which have advanced the {ciences, 
but that they have merely afforded data for the contruction 
of certain ingenious hypothefes. 

Vanquelin has- publithed, in the Sie fs Chimio, Cacia 
1791) a memoir on the Human Semen: The hindi are 
the new faéts which it contains : 

_ a. This fubftance has a faint {mell, a {harp and flighthy aftrin- 
gent tafte, its weight is greater than that of water. 

2. To afcertain whether the air be the caufe of the liquefac- 
tion, which this humour undergoes fome minutes after. it has 
been emitted, he expofed equal quantities of it in the air, and 
»_ in clofe veffels containing no air. The liquefaétion havi ing ta- 
ken place in the fame manner, and in the fame time, he con- 
cluded, that neither the air, nor the fubitances. diflolved in it, 
produced this effect. 

3. By leaving the Sadia} liquor to biduities In a fmnall glafs 
ball, terminated by a very narrow tube, its volume was- not 
increafed. This was, eafily obferved, by marking the place to 
which the liquor rofe. He feems to doubt whether this effect 

is to be afcribed to caloric. 

_ 4 When the femen is kept for fome days expofed to the 
% air, in a fmall capfule, long tranfparent eryftals.are depofited | 
in it, of the fhape of a prifm with four fides, terminated by 
s pyramids with four faces. Neegsing to the experiinents of 
this author, thefe cry ftals,-w whigh ‘had been announced in the 
Journal de Phyfique, are very pure. phofphat of lime. 

5- A very white pellicle, forming onthe feminal liquor, 
fome time after it has been expofed to the air, which is fet 
“with opaque white points. ‘fhefe points are of the fame na« 
_ ture with the fucceeding cryftals, and differs from them only. 
in not being trau{parent. 

6. If the air in which the bstated matter is sapere be bie 
mid, it does noi dry completely, but remains foft. and duéile. 
Before arriving at this flate, it under goes many changes, whieh 
* Vauguelin has ene defcribed. At firft, it affumes.a yel- 
Vol. Lil. | -U ! 
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low colour, becomes acid. Byfi grow on its furface, cryftals 
are denofited in it, and at laft it exhales the odour of putrid 
fih. If, on the contrary, the air be dry and warm, the femen 
dries, fpeedily becomes dry. and brittle, like horn ; it lofes, 
during the deficcation, about nine-tenths of its weight. 

4. The feminal liquor exhibits a very marked alkaline cha- 
raéter, which is owing to the foda the author has difcovered 


‘dre Satt 


8. Water, at whatever temperature it may be, from zero to 
the boiling point, does not diffolve femen that has not been 


previoufly liquified, but it combines with the femen at every 


temperature, when once this fluid has become liquid. This, 
Vauquelin obferves, fhows that fome changes takes’ place, ei- 
ther in the texture, or organization, or intimate nature of the 


‘femen during its liquefaction. 


g. All the acids, excepting the oxygenated muriatic acid, — 


-diffolve the feminal liquor very readily. Alkalis cannot dif- 


engage it afterwards under a folid form. The, oxygenated 
muriatic acid, inftead of diffolving it, reduces it into white 
flakes, which become yellow, if a large quantity of this acid | 
be added. Urine, by means of its difengaged acid, likewife 


- diffolves the feminal matter. | 


zo. The feminal liquor when frefh, does not decompofe ba- 
rytic falts, whilft it decompofes them after being long expof- 
ed to’ the aire This effect is owing to the carbonic acid of 
the air, which is abforbed by the foda contained in the femen, _ 
and which communicates to it the property of decompofing ba- 
rytic falts. All the calcareous, magnefian, and aluminous falts, — 
are decompofed by the femen, becaufe the foda has a ftronger — 
attraction for acids than thefe earthy matters have. The me- : 
tallic falts are {till more readily decompofed by this fubftance. 
ri. By diftillation, the dry femen affords, 1. Some drops of — 
water; 2. An elaftic fluid, confifting of carbonic acid, and of 
carbonated hydrogen g2s; 3. An empyreumatic oil; 4. Car- 
bonat ofammoniac; 5. A very light charcoal remained in the — 
retort. 99 , Yan} ah yabicy 
12. To difcover the proportions of the fubftances which the — 
preceding experiments had difcovered in the femen, Vanque | 
lin took forty grains of it in a dry ftate, which was equal to 


\ 
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qoo grains of it when freth, fince it lofes nine-tenths of ‘its 

weight by drying, and heated them in a crucible of very pure 

white clay. This fubftance {welled, emitted yellowith ammo- 

-niacal fumes, and: was converted into charcoal, when a very 

{trong heat difengaged no longer any from it; the crucible 

was taken from the fire, the charcoal which it contained was 

wathed, and the lixivium afforded, by evaporation, eight grains 

of a falt, known by its properties to be carbonat of foda. The 

lixiviated charcoal was again expofed to the fire, it. burned 

readily, and twelve grains of white athes remained, which had 

no tafte, which did not diffolve in water, and which ‘melted 

with the blowpipe into an opaque globule, that emitted a. 
phofphoric light, while it continued in fufion. This fubftance 

diffolved in acids, its folution was precipitated in white flakes 

by all the alkalis, and by lime water. A folution of it in mu- 

riatic acid evaporated to drynefs, and afterwards treated with 

highly reétified alcohol, was divided into two portions ; one of 
thefe diffolved in alcohol, afforded, with the oxalic and. fulphu- 

' ric acids, precipitates of the oxalat and fulphat of lime, and 

with potafh of pure lime. The other portion which remain- 

ed of a thick confiftence, was melted by the blowpipe into 2 

tran{parent glafs, which was foluble in water, and the folution of 
which precipitated lime water, and reddened blue vegetable 

_ eolours. This analyfis proves, that this laft fubftance is com- 

 pofed of lime, and of phofphoric acid, like the bafis of bones. 

- It follows, from the preceding experiments, that the human 

- femen is compofed, 


1. Of animal mucilage, —~ aaa parts. 
2. Of foda, bike Sey, i 

3. Of phofphat of lime, — iy 

4. Of water, - ae et 90. 

: ; 100 


VI. The food, by which animals are {upported, contain a large 
quantity of matter, which is not capable of nourifhing them, 


' and is rejeGted out of the inteftines in a folid form. The ex« 
 erements are coloured: by a portion of bile, which they carry 
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with them. The fetid odour they exhale,-arifes from the 
commencement of putrefaction in their paflage through the 
fnteftines. Homberg is the only chemift who has examined 


‘thefe matters. He obferved, that the phlegm afforded by ex- 


crements diftilled on the water bath, was of a naufeous fmell ;. 

by wafhing and evaporation, he obtained a falt, which melted 
like nitre, and took fire in clofe veffels. The diftillation of 
this matter, in @ retort, afforded the fame produéts as other 


animal fubftances. ‘Putrefied excrements afforded an oil with- 


‘out colour or Thell, which did not convert mercury into filver, 
as he had been led to expe& *. : 


Tt muft be obferved, that the fecal matter examined iy 


Homberg, was that of men, fed with coarfe bread, and cham- 


paign wine; a circumftance which was faid to be effential, in 


order to fucceed in the alchemical experiments he was direct- 
ed ‘to make. \There can be no doubt, but that the properties 


of the éxcrements»muft depend on the nature of the food, of 


which they are ‘merely the refidue. An accurate, and careful 


analyfis of the excrements of different claffes of animals, is one 


of the moft certain means of difcovering the pheronse wi of 


‘digeftion. Several chemifts are at prefent engaged init. — 


*® Mem. Acad. Sc. 1711. 
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a Ir appears from the experiments of Mr. Cruickfhank and Mr. Abernethy, that 
the matter of infenfible perfpiration on the ftate of health, confifts.of little elfe 


than pure water, containing a very {mall quantity of animal matter, and muriat of 


foda. 
» See an excellent paper on the mucus and tears, by Fourcroy and Vanquelin. 


Ann. Chim. X. 113. 
Fordyce had long before ala out. the difference between recent mucus, and 


mucus expofed for fome time to the air. He had alfo remarked, that the animal . 


part of mucus is coagulated by the common muriat of mercury. “De Catarrbo, 


Edin. 1758. 
© Cerumen is acompound fubftance, confifting of a number of whitifh’ particles, 


‘connected together by a tenacious matter, which is foluble in ‘warm water. Ce- 


rumen differs from bile in being infoluble : in alcohol, and not being vaca aba e 


by diluted acids, Medical Communications, 1V. — 
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CHAPTER VIII. 
| ‘CONCERNING URINE. 


Urine is a tranfparent excrementitious fluid, of a citron yel- 
low colour, a peculiar fmell, and a faline tafte, féparated from 


the blood by two glandular. organs, called kidneys, and from 


thence conveyed into a refervoir, which is univerfally known 
by the name of the bladder, and in which it remains for a cer- 
tain time. This fluid is a kind of lixivium, containing the 
acrid matters of the animal humours, which, if retained too 
long in the body, might be productive of mifchief and incon-= 
venience. It is a folution of a great number ‘of falts, and two 
~ peculiar extractive fubftances'; and its quantity and quality 
varies according to circumftances. The urine of man, which 
we propofe to examine in particular, differs from that of qua- 
drupeds; and the differences are {till more confiderable .be- 
tween the other clafles of animals. The ftate of the ftomach, 
and that of the fluids in particular, produce a great number of 
alterations, which cannot be afcertained but by a long conti- 
‘nued feries of experiments, few of which have yet been made. 

We fhall therefore only fpeak, in this place, of the urine of 

the human fpecies in a healthy ftate. 

This fluid is diftinguifhed by phyficians into two kinds ; th 
ene, called crude urine, when emitted a fhort time after ‘uath 
“ is clear, and almoft deftitute of tafte and {mell ; it contains a 
much {maller proportion of the principles than the other, which 
is called urine of the blood, or urine of concoétion. 

‘This laft is not emitted till the procefs of digeftion is finifh. 
ed, and it is feparated from the blood by the kidneys; while 
the former appears to be filtrated, in part, from the ftomach 
and inteftines immediately to the bladder, by means of the cel- 
lular membrane, or by the abforbent veflels. 

The ftate of health, and efpecially the difpofition of the 
nerves, have fingular effets on the urine. After hyfteric or 
-hypochondriac attacks, it flows in large quantities, and is with- 

out fmell, tafte, or colour. The diforders of the bones, and of 
the articulations, have likewite a great influence on this ani» 
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mal lixivium. It often depofites a great quantity of matter, 
apparently earthy, but which feems to be the lithic acid, and a 
calcareous phofphat, ‘as we {hall hereafter obferve. The urine 
of thofe who have the gout is of this kind. Phyficians, parti- 
cularly Heriffant and Morand, have obferved, that when the 
bones are affetted, or become foft, the urine depofites a large . 
quantity of this.matter. It is likewife obferved, that in the 
healthy ftate, the urine contains a quantity of this matter, ahiok 
is the bafis of bones, and was probably more than was requir. 
ed for the nutrition and reparation of thofe organs. 

Many foods are capable of communicating certain peculiar 
properties to urine. Turpentine produces a {mell of violets, 
and afparagus a very fetid fmell, in this fuid. Such perions 
as have weak: ftomachs, void urine, which retains the {mell 
of fuch foods as they have taken. Bread, garlick, onions, 
foup, and all vegetables, communicate their own proper finell 
to the urine. From thefe faéts, it follows that the urine ex- 
hibits phenomena, from which the. phyfician may derive the 
greateft pradtical advantages. But it muft not be concluded, 
that a fimple infpeétion of the urine is fufficient to determine 
the nature of a diforder, the fex of the patient, and the reme- 
dies which are proper to be applied, as certain empirics pre-, 
tend. ; ; 


Lhe human urine, confidered with refpeé to its chemical — 


properties, is a folution of a confiderable number of different 
fubftances. Some of thefe are falts, fimilar to thofe of mine- 


ri ‘s ! 
rals, and, as Macquer, thinks, are derived from the foods, © 


without having fuffered any alteration. Others are found to 
be analogous to the extraive principle of vegetables ; and 
laftly, there are others which appear to be peculiar to ani- 
mals, and even to urine, or which have not at leaft been found 
in confiderable quantities in the produ@s of the other king- 
doms, nor even in the other animal fubftances, except urine. 
After having fhown the method of extracting thefe feveral 
matters from urine, we fhall proceed to the hiftory of fuch as 
_ are peculiar to this fluid, and have not yet been defcribed._ 
Urine was formerly confidered as an alkaline liquor, or lixi- 
vium ; but Berthollet has remarked, that it always contains 
an excels of ce bd acid, and reddens the tinéture of turn. 


f 
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fole*. This phyfician has obferved, that the urine of gouty 
Sealoiis contains lefs acid than that of perfons in perfect 
health; that, during the fit of the gout, this fluid is much Icfs 
acid than ufual. He conjeCtures, that in. gouty patients, the 
phofphoric acid is not evacuated by urine, as in healthy per- 
fons; that it wanders, as it were, and is carried into the ar- 
ticulations, where it excites irritation and pain.: This excefs 
of acid in the urine appears to hold the calcareous phofphat i in 
folution. : 
Scheele feems to think, that this difengaged acid of urine is 


not merely phofphoric acid, but confiits of partly the fame acid: 
as he has difcovered in the human calculus, which we call the | 


lithic acid. The latter acid, which is capable of concretion 
and cryttallization, forms, according to this celebrated chemitt, 
the red cryftals which are dprodiedl from urine, and alfo the 
brick-coloured precipitate, obferved in the urine of fuch as 
have fevers. The tophaceous concretions, in the articulations 
of gouty perfons, are likewife of the fame nature as the cal. 
culus ; that is to fay, for the moft part formed of the lithic 
a: ae 

Freth urine, _diftilled i in the water bath, affords a large quan- 
tity of phlegm, which is neither acid nor alkaline, but quickly 
putrefies. As this phlegm contains nothing particular, the 
urine is commonly evaporated on a naked fire. In propor- 
tion as the water, which forms move than feven-eighths of this 
animal humour, is diflipated, the urine becomes of a brown 
colour; a pulverulent matter is feparated, of an earthy ap- 
_ pearance, which has been taken for calcareous fulphat, but is 
2 mixture of fulphat of lime, calcareous phofphat, and lithic acid. 
This falt, therefore, contains fubftances of the fame nature as the 
folid bafis of bones, and the ftone of the bladder.’ When the 
urine has obtained the confiftence of a clear fyrup, it is filtrat- 
ed, and fet in.a cool place; at the end of a certain time, faline 
cryftals are depofited, which confift of muriat of foda, and two 
peculiar faline fubftances. Thefe falts are known by the names 


* Coldevillars had mentioned in his Courfe of Surgery that urine conftantly 
reddens the tincture of turnfole. 
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of fufible falts, or native falts of urine, and alkaline phofphats ; we 
fhall examine their properties in the following chapter. Seve- 
ral fucceflive products of thefe eryftals are obtained, by repeat- 
ed evaporations, at the fame time that a certain quantity of 
murtiat of foda and muriat of potath cryftallizes. When the 
urine affords no more faline matter, it is in the itate of a very 
thick brown fluid, which is a kind of mother water, and bolds 
in folution two peculiar extraétive fubftances. By evaporating 
It to the confiftence of a foft extraét, and treating the refidue 
with alcohol, Rouelle, the younger, has difcovered, that a por- 
tion is diflolved, and the other part remains untouched. He 
calls the firft faponaceous matter, and the fecond extraétive inaf- 
ter. y 
The faponaceous fubftance is faline, and capable of ery ftalli. 
zation. It is net dried without difficulty ; and in this ftate it 
attracts the moifture of the air. By deftructive diftillation, it 
affords half its weight of ammoniacal carbonat, a {mall quan- 
tity of oil, and,ammoniacal muriat. — Its refidue converts the 
fyrup of voilets to a green. i 
The extractive fubftance, foluble in water, and not in alco- 
hol, is eafily dried in the water-bath, like the extras of 
plants 5 it is. black, lefs deliquefcent than the former, and af- 
fords, by diftillation, all the produéts of animal matters. Such, 
according to Rouelle, are the charaéteriftic properties which 
diftinguilh thefe two component parts of the extra@ of urine. — 
We may likewife add, that this celebrated chemitt obtained 
from one ounce to an ounce and a half of extra& from a pint 
of urine, voided after concoction ; whereas the fame quantity 
of crude urine afforded no More than one, two, or three 
drachms. | ‘ | 
If the extra@ of urine, inflead of being feparated by alco- 
hol, be diftilled entire, it affords much ammoniacal carbonat, a 
very fetid animal oil, ammoniacal muriat, and a {mall quanti. 
ty of phofphorus : its coal contains a {mall proportion of mu- 
tiat of foda, or common falt,. This analyfis of urine fhows, 
thereiore, that it is compofed of a large quantity of water, the 
difengaged Phofphoric and lithic acids, muriat of foda, fulphat 
of lime, phofphat of lime, foda, and ammoniac, together with 
two peculiar extractive Matters, which give the fluid its co- 
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lour. As to the deep colour it acquires in many diforders, 
and efpecially in all bilious affeétions, I have difcovered, that 


.. it is produced by the refin of! bile, and that its ssc diffolv- 


ed by alcohol, is precipitated by water. 

Urine, when expofed to the air, changes more quickly in 
' proportion as the atmofphere is hotter. Depofitions are firft 
formed by fimple cooling ; feveral faline matters cryftallize at 
its furface and bottom, and frequently a reddifh falt, which ap- 
pears to be of the nature of the calculus. No one has obferv- 
ed better the fpontaneous changes of this excrementitious fluid 
than Hallé, my affociate. He has diftinguifhed, in the decom- 
pofition of urine left to itfelf, feveral terms or periods, which 

afford fediment or cryftals of different natures, and are attend- . 
' ed with various changes. Our prefent purpofe not extending 
to the detail of all thefe changes, which are accurately defcrib- 
ed in an excellent Memoir, inferted among thofe of the Royal 
Society of Medicine for the year 1779, we {hall confine our- 
felves to the principal alterations to which it is fubje&. Soon 
after 1t has become cold, its {melil changes, becomes ftronger, 
and indicates the prefence of ammoniac; its colouring matter. 
changes, and is feparated from the reft of the liquor; laftly, 
this alkaline fmell is dillipated, and is followed by another, 
lefs penetrating, but more difagreable and naufeous ; and the 
decompofition proceeds to its complete termination. Rouelle, 
the younger, has obferved, that crude and ferous urine does 
not putrefy fo quickly; that its fmell, after it has become 
changed, differs greatly from that of the urine of concoétion; 
and, laftly, that 1t becomes covered with mouldinefs, like the 
juices of vegetables, and folutions of animal jelly. Hallé has 


_ obferved certain urines which became very acid before they 


pafied to the ftate of putrefaction. Urine, putrefied for a year, 
or more, affords fufible falt, as well as frefh urine; but it af. 
fords a much larger quantity of difengaged phofphoric acid, 


and effervefces with ammoniacal carbonat. The putrefaétion 


extricates and drives off a part of the ammoniac. The falt de- | 

_ pofited on the fides of the veffel, during evaporation, is ftrongly 
acid; and the quantity may be increaied, by adding ammoni- 
acal carbonat, according to the advice of Rouelle the younger, 
until the effervefcence ceafes, and the faturation of the acid is 
complete, 
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Qivicklitne, ha dry fixed alkalis, immediately decompofe ua 
faline principles contained in ah, Nothing more is required, 
than to pour cauftic potafh, foda,!or lime, into freth urine, in 
order to produce an infupportable putrid ammoniacal f{mell. 
This is produced by the decompofition of the ammoniacal phof- 
phat. Berthollet has difcovered, that lime water, added to 
frefh urine, produces a precipitate, from which phofphorus 
may be obtained, by treating it in the fame manner as calcined 
bones. This phenomenon’‘depends on the union of the lime 
with the excefs of phofphoric acid ; and the precipitate confifts 
of, 1. The calcareous phofphat, naturally contained in urine, 
and which was fufpended merely by the! excefs of phofphoric 
acid ; 2. An additional portion of calcareous phofphat, formed 
by the union of the fuperadded lime with the difengaged acid, 
together with that which is combined with the ammoniac., 
Berthollet having obferved that cauftic ammoniac likewife 
precipitates the calcareous phofphat of urine, by neutralizing 
the difengaged phofphoric acid which held that falt in folution, 
remarks, that the weight of this precipitate, compared with 
that produced by lime water, indicates the quantity of difen- 
gaged phofphoric acid contained in the urine ; ; becaufe, in fa, 
the ammoniacal phofphat, formed in this experiment, remains 
diflolved ; whereas the calcareous phofphat, produced by lime 
water, ae infoluble, is precipitated at the fame time as the 
other portion of calcareous i ies which naturally exifts in 
the urine, 

Acids have no aeHicts on frefh urine, but they pissirss tala! 
away the fmell of putrefied urine, and of the depofitions it 
forms in that ftate. Warm urine diffolves readily the fedi- 
ment formed in urine by cooling. 


Urine decompofes many metallic folutions. Lemery, aint ig 


guifhed by the name of the ro/e-coloured precipitate, a magma of 
that colour, which is formed when the nitric folution of mer-. 
cury is poured into urine. This precipitate is partly formed, 


by the muriatic acid, and partly by the phofphoric acid con- 


tained in this fluid. Brongniard has obferved, that this prepa- 
ration fometimes takes fire by friQion, and burns rapidly on 
hot coals; he attributes this ete to a {mall Porte of phof- ° 
phorus. 
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Such is the prefent ftate of our knowledge refpecting the 
chemical properties of urine. Much remains to be done, be- 
fore we may efteem ourfelves in poffeflion of all that analyfis 
is capable of difcovering with regard to this fluid. It is necef- 
fary, for this purpofe, to examine the different depofitions ob- 
ferved in urine, and well defcribed by Hallé, the red or tran- 
{parent faline concretions which are formed, and which Scheele 
takes to be the lithic acid, fhould alfo be analyfed, and the 
- abundant fediment which urine affords after fits of the gout, 

in fuch ds are attacked by the ftone, &c. 

In the following chapter we fhall proceed to examine the pe- 
culiar faline produéts obtained from urine, to whofe properties 
it is very neceflary to attend. : 
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NOTE ON CHAPTER VIII. 


2 "Tux following experiments and remarks on urine, by Mr. Cruickfhanks, are 
taken verbatim from Dr. Rollo’s Treatife on Diabetes. They cannot fail to in- 
tereft the reader, by the chemical information which they convey, and by the 
new views and conclufions to which they lead in medicine. 

« ‘The urine is a fluid feparated from the blood by the kidneys, containing 
{everal neutral falts, with more or lefs animal extractive matter. The} relative 
proportions of thefe. fubftances are found to vary fo much in the fame perfon, both 
in health and difeafe, that it is extremely difficult to fix on what may be confider- 
ed as a ftandard for healthy urine. 

“ The fpecific gravity of this fluid reaches from roos to 1033, that of diftilled 


- - water being 1000; by expofure to the air, it foon runs into the putrefactive fate, 


accompanied with the production of much ammonia, although when firft voided, 
it always contains an excefs of phefphoric acid, and reddens litmus; in confe« 
quence of this excefs, it holds in folution more or lefs phofphat of lime, which 
may be readily thrown down by a fixed alkali, or even pure ammonia, 

« By evaporation, 36 oz. yicld a refiduum, varying from 1 oz. to I-one half; 
this confifts of the muriats of potafh and foda, the phofphats of foda, lime, and — 
ammonia, the phofphoric and lithic acids, with animal extraétive matter. Their 
relative proportions in a healthy {tate may be nearly as follows : 


Oz. Dr. Gr. 


Mruriatic falts, - ehiled ~ OF ey 
Phofphoric falts, . - - O35 58", 
Lithic acid and phofphat of lime, with excefs of acid, - Oo 0 25 
Animal extractive matter, - - o 3 4 


The neutral falts, when purified by cryftallization, are generally very fufible, 
but this circumftance varies much, according to the greater or lefs proportion of 


} 
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phofphoric:falts, more particularly the phofphat of ammonia, on which their fufi- 
bility in a great meafure depends: inftead of melting, this faline matter fome- 
times decrepitates when fuddenly heated, owing to an excefs of the muriatic falts ; 
of thefe laft it may be obferved, that the muriat of potath isin gener al the mof. . 
prevalent, and is eafily diftinguithed from the muriat of foda, by its cryftallizing in 
fome degree by cooling, and by its affording cream of tartar on the addition of — 
acid of tartar. 

“ Inrecent urine the ammonial falts bear a very {mall proportion; but when it 
has become ftale or putrid, they are much more abundant, ‘The phofphat of am- 
monia is.the ‘principal, although we have likewife met with the nuriat of ammonia. 

“ The lithic acid and phofphat of lime are generally depofited, at leaft in a great 
meafure, after the urine has become cold, and ftood for fome time; the quantity 
of the firft varies exceedingly, but that of the laft we have frcpreh for the moft 
part, nearly the fame, the proportion being about one grain to two ounces, 

“Thefe fubflances may be eafily diftinguifhed, by diffolving them in twice their 
weight of nitrous acid, diluted with a little water, and’ evaporating to drynefs; 
the dry mafs when hot will affume a beautiful: deep rofe or crimfon colour, when 
the lithic acid is prefent, but will continue white if heated even to rednefs, or have 
only a flightly greenifh tinge when there is nothing but phofphat of lime. Their 
relative proportions may be afcertained by expofing the mixed mafs for fome time 
to ared heat in acrucible; in which cafe, the lithic acid will either burn out or 
evaporate, leaving the phofphat ina pure flate. 

« The quantity of extractive matter is more variable than that of any other 
fubfance; hyfterical, or crude ‘urine (as it has been called), containing hardly 
any, while that of concoction abounds with it.- 

* « This matter yields, by diftillation, water containing the carbonat of ammo- | 
nia; this carbonat in a.concrete ftate; a fetid empyreumatic oil; a little phofpho. 
rus; and, laftly, a refiduum of animal coal, difficult to incinerate; in fhort, no-— 
thing more than the ufual products frem animal fubftances. . 

« If to an ounce of this extract, be added an ounce of the concentrated nitrous 
acid, diluted with an equal quantity of water, a violent effervefcence, accompanied 
with heat, and the difengagement of nitrous gas will take place ; when the action - 
has ceafed, and the liquor become cold, a number of fhining fcales, or cryftals, re- 
fembling the acid of borax, will be depofited, which, when well dried on bletting » 
paper, will be found! to weigh frem 5 to 7 drachms, or fometimes more, the pro- 
portion varying according to the quality of the extra@, and the method of con- 
ducting the procefs. 

«© The figure of thefe fcales appears to be that of flat rhomboids; they vice a 


 fmooth greafy feel when preffed between the fingers; are foluble in much greater — : 


quantity in het, than cold water, and alfo in fome degree in alcohel ; although 
repeatedly wathed with this fluid, and dried on blotting paper, they {till retain 
acid properties, and ftrongly redden the fyrup of violets; they are readily taken 
up by the fulphuric and muriatic acids without commotion; but with the nitrous 
acid, they produce a kind of effervefcence, and appear to be in fome meafure de- . © 
compofed ; they combine with the mild alkalis with effer vefcence, and form very 
Soluble neutral falts, whofe properties have not been fufficiently examined, ‘Their 
folution in water does not precipitate lime water, nor the muriats of ‘lime or 
barytes, nor the nitrats of filver or mercury, in any fenfible degree, nor has it any 
effec upon the fulphat of iron or acetit of lead; they do not, therefore, contain 
phofphoric or oxalic acid; when thrown upon a red hot iron, they melt and eva» 
porate in white fmoke, leaving a very {mall quantity of a charry refiduum, by no — 
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means difficult to incinerate ; but sett expofed to an imtenfe heat, they burn 
with a reddifh flame, and a kind ‘of naantnses fomewhat fimilar to the nitrat of 
ammonia. ‘ 

“+ From thefe experiments it would. appear, that this Tubftance’s is an animal acid 

hitherto unknown, and whofe bafis exifts in this extractive matter. 

« We fhall now briefly mention the effects produced by certain reagents on 
the urine, when ina ieciaiy fate, and likewife a altered by fome ae con- 
ditions of the body, 

“ Pure ammonia, and the fixed alkalis, dropped into healthy recent-urine, pro- 
duce a flight clond, which on éxamination will be found to confift principally of 
phofphat of lime; about two’ grains may be obtained in this way from four’ 
ounces of utine, ‘Lime water, likewife, throws down a precipitate which is much 
more copious, for teafons that muft be obvious. ) 

« Nitrous acid, added to healthy urine, produces a flight Hiomectoende: and gives 
jt more or lefs of a reddifh colour, but produces no precipitation. - In fome difeafes, 
however, particularly general dropfly or anafarca, this reagent when dropped into 
the urine, produces a milkinefs, and in fome inftances a coagulation, fimilar to 
wwhat would take place, if added tothe ferum of the blood. When bile is:mixed 
with this fluid, as in jaundice, the acid renders it green; a fimilar effect is pro- 
duced by the nvuriatic, and alfo in fome degree by the fulphuric acids for this 
purpofe, however, the muriatic is to be preferred, 

« The principal ‘of ‘tan, or infofion of oak bark, detects animal mucilage or 
jelly, and the quantity of coagulum thrown down will in general bear a certain 

‘ ‘proportion to the extractive matter. Four ‘ours of healthy urine afford in this 
way a precipitate of about four grains * 

| The corrofive muriat of mercury is'a very ufeful reagent, as it has no imme- 
A ie effect upon recent healthy urine, but in’ every cafe of increafed action of 
| veffels, more particularly of the inflammatory kind, a:greater or defs milkinefs and 
‘a whitifh precipitate is inftantly produced; it likewife in fome degree coagulates 
dropfical urine. 

«“ Effeéts fomewhat fimilar, although not fo ftriking, are produced by alum. 

«“ The muriat of barytes detects the phofphoric falts. Four ounces of healthy. 
urine yield with this reagent a precipitate of 13 grains, equivalent to about 24 or 
"25 grains of microcofmic falt, confifting of fuch a. mixture of the phofphats of 
foda, and ammonia, as are ufvally met with in the urine. This fubftance will 
‘therefore fhow when thefe falts are deficient or jn toe great quantity. The ful- 
‘phat of iron has a fimilar effe&t, but is not fo certain, as any little excefs of acid 
- ‘might prevent the feparation of the phofphat of iron. 

“ The nitrats of mercury and filver are decompofed by the phofphoric and 
_-‘muriatic falts,-and likewife, in fome degree, by the extractive matter; they can 
‘therefore: be but of little ufeas reagents. 

“The acetit of lead is decompofed by the muriatic and phofphoric falts ; sia 
‘the laf& it forms an infoluble precipitate, but the muriat of lead may be diffolved 
‘by 18 or 20 times its weight of hot water. “This cifcumftance affords a ready 
‘method of determining their relative proportions; for if we precipitate a given 
quantity of urine by this fubftance, dry the precipitate, and then digeft it in 20 
‘times its weight of diftilled water, what remains muft be phofphat of lead, and 


ee tt etek tne me Gey! (el ga hy ala aR ee - - = = Ree SEAR 


Avy Seguin remarks that in every tai where the action of the ‘ftomach and ors 
‘Eats of digeftion are much impaired, this infufion produces copious. paerpienes 
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the quantity taken up will indicate the proportion ef muriat of lead, Four ounces 


of healthy urine, treated in this way, yielded a precipitate of 31 grains; this being — 


digefted in diftilled water, 7 grains were taken up, the remaining 24 grains were 


found to be phofphat of lead, equivalent to 23 or 24 grains of microcofmic falt, 


as was determined dire@ly by experiment. ) 

_ © Tt muft be obferved, that the urine employed in thefe trials fhould be recent, 
and not kept for any length of time, as it is well known that ammonia is feon 
produced, which would render the refults extremely uncertain. It was thought 


proper to give the quantity of precipitate thrown down by the principal reagents, — 


when added to healthy urine, for by this means we fhall be better enabled to de= 
te& any remarkable deviation from the healthy fandard, The quantity of four 
ounces was conceived to be the moft convenient, as in many cafes we might not 
be able to procure more, and a lefs quantity could only afford uncertain refults. 

** Upon the whole, therefore, we would obferve, that the proportion of extractive 
‘matter may, in fome meafure, be determined by an infufion of oak bark, or rather 
galls. The quantity of phofphoric falts by the muriat of barytes, or acetit of 


phat of lime by pure ammonia, or any of the alkalis, and the lithic acid by the 
procefs defcribed. a Hy 
“In morbid ftates of the urine, the coagulable part of the ferum is detected by 


the nitrous acid, and even by heat; bile by the nitrous or muriatic acids; and | 
the condition of urine accompanying rheumatifm-and other inflammatory com- 
‘plaints by the corrofive muriat of mercury, and fometimes by alum. With re- 


gard to fugar which is met with#h Diabetes, the different methods of detecting 
it have been already fully explained; we weuld only further propofe, when the 
quantity of faccharine matter is but fmall, that the extraé obtained by careful 


evaporation fhould be treated with twice its weight of nitrous acid, and the whole © 


reduced by evaporation to a very {mall compafs; when this has become cold, the 


cryftals formed fhould be carefully examined; if we perceive nothing but fmall’ 
cubes or rhomboids, we may be certain that no oxalic acid has been produced — 
but if along with thefe we fhould obferve flender needles or prifms, thefe fhould 


be carefully feparated, dried on blotting paper, and thrown into lime water; if a 
bls 3 & pap . 

precipitation is occafioned, it muft either be from phofphoric or oxalic acid, and 

from which may, in a great meafure, be determined by the appearance of the pre- 


cipitate; if this has the refemblance of flocks, and fubfides flowly, the.phofphoric - 


acid is the precipitant ; but if it has a powdery form, and fubfides quickly, it muft 
be produced by oxalic acid, To this mode we know it may be objected, that all 


animal fubftances yield more or lefs oxalic acid, but this is by no means true to the - 
extent generally {uppofed, for there are feveral animal fubitances, and the extrac- © 
tive matter of healthy urine is one, from which we have never been able to pro- / 


cure any fenfible quantity of this acid; of the different parts of the blood, the 


coagulating lymph is the only ‘one which yields it in any remarkable proportion; _ 
and we believe that the coagulable part of the ferum, when perfedtly pure, does 
not afford it at all. We fhall enly further remark, that the method by fermenta-~ 
tion, fo much relied upon by fome, is by no means correct, as will afterwards ap- 


pear, 


« From what has been delivered, it muft be evident, than an attentive examina- ~ 


tion of the urine may lead to ufeful-conclufions in feveral difeafes. 


“In dropfy the general difeafe may readily be diftinguifhed from that depend- 


ing on morbid vifcera, by attending to the effeéts produced on this fluid by ni- 
trous acid, and the corrofive muriat of mercury. In three cafes which we have 


\ 


dead; that of the muriatic falts by the latter fubftance ; the proportion of phof- : 


\ 
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lately met with, the urine coagulated not only on the addition of nitrous acid, but 
likewife by heat ; and in one of them, which proved fatal in fix weeks, the urine 
at one time appeared to differ but little from the ferum of the blood, fo remark- 
able was the coagulation produced both by heat and acids. This coagulable ftate, 


“however, muft not be confounded with that produced by cantharides, for we have 


feen fome cafes of violent ftranguary from this caufe, where the urine had the ap- 
pearance of a mafs of hydatids *. ‘ f : 

“ In the dropfy proceeding from difeaféd liver and other morbid vifcera, the 
urine does not coagulate either by the nitrous acid or heat; it is ufually fmall in 
quantity, high coloured, and depolites, After ftanding, a confiderable quantity of a 


ink coloured fediment ; this peculiar fediment we confider as, in fome meafure, 


charasteriftic of difeafed, or rather fchirrous liver.. On examination, we found 
that it confifted of phofphat of lime, fome animal matter, to which its red colour 


was probably owing, and a little lithic acid; this laft, however, was in very {mall 
quantity. sheets 

«In inflammatory affections, particularly thofe of the cheft and acute rhenma- . 
tifm, the urine, during the active ftate of the difeafe, always affords an immedi- 
ate precipitate with the corrofive muriat of mercury or alum, and fometimes 
alfo with the nitrous acid ; when the difeafe takes a favourable turn, this effect 
will in'a great méafure ceafe, and the lateritious fediment make its appearance. 

“ In fevers, particularly fuch as are accompanied with a {trong action of veffels, 
fimilar phenomena may be obferved; but, in this cafe, the lateritious fediment, 
which never fails to make its appearance at the crifis, or abatement of the difeafe, 
$s much more remarkable and conftant; and the nitrous acid, when added to the 
‘urine before the depofition takes place, gives a pretty deep red tinge. 

“« In gout too, the termination of the paroxyfms is moft perfectly indicated by a 
copious lateritious fediment, and when this fuddenly difappears, and the urine at 
the fame time affords a precipitate with the muriat of mercury, a frefh attack, or 


_ relapfe, may be expected. / 


«é-We have examined feveral portions of this fediment, and have generally found 
it to be compofed of lithic acid, phofphat of lime, and fome peculiar animal mat- 
ter, but little foluble in water; it has by fome been fuppofed to confift entirely 
of lithic acid; but this fubftance, for the moft part, conftitutes by far the fmalleft 
part. . 1 

“ In jaundice, the ftate of the difeafe may be afcertained by examining the urine, 
in which a very {mall quantity of bile may be detected by the nitrous, or muria-— 
tic acids, but more particularly the latter; when, therefore, the urine ceafes to 
become green on the addition of thefe acids, we may infer that the obitruction to 
its paflage into the duodenum is removed, and that, cenfequently, the yellownefs 


-of the kin, &c. will foon difappear. 


« Thefe fpafmodic affections that take place in many nervous complaints, are im- 
mediately indicated by the urine, for, upon the approach of thefe, it will mot 
generally be found very tranfparent, large in quantity, and abounding in faline, 
but containing hardly any extractive matter. Similar appearances have been ob- 


” ferved to precede delirium in fevers. This ftate may be difcovered by the infu- 


fion of oak bark, with which it will hardly give any precipitate, and by the acetit 


-. of lead, which will produce a very copious one, 
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* The infufion of galls likewife coagulates this {pecies of urine. 
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« The necefiity. of attending tothe different changes, which the urine ne undergoes 
in Diabetes, has been already fufliciently fhown. 

“ In feurvy, and fonie other putrid difeafes, as they have been called, we ae 
mo doubt the appearance and properties of this fluid are’ f{ufliciently remarkable, 
and we would recommend it to be examined by thefe who have proper oppor- 
tunities, é # ek é 

* Can internal ulceration and fuppuration ie detected in this way ?—In. ais 
difeafes of the abdomen, accompanied with tumefaction, the urine has been met~ 
with of a white colour, as if mixed with pus; and in .a féw inftances, when this 
change has taken place, the enlargement has’ fuddenly fubfided—Was this colour 
~ owing to pus, and if fo, was the pus taken up by the abforbents, or was it carried — 
off by the kidneys, in confequence of fome direé&t morbid communication? In 
children, who are fubject to worms, the urine has likewife been obferved to have 
‘at times a white colour, and this has been fuppofed to proceed fomehow from 
the chyle: this peculiar appearance is not to be confounded with what takes 
place in local affections of the kidneys and bladder, where it alfo occurs, but is 
fufficiently underftood. We have had no opportunities of examining this kind 
of urine, and cannot, therefore, give any fatisfactory account of it. ' 

“ We have thrown out thefe imperfect hints, merely with a view to induce” 
others to pay fome attention to a fubject, which has of late been much neglected, 
but which, in our opinion, is Calais of affording grest affiftance in the inveltiga- 
tion, and ‘cure of many difeafes.”’ : 

Fourcroy and Vauquelin have added greatly to our knowledge of urine, in a 
date memoir on that fluid... Thefe chemifts attribute the peculiar fmell, tale) and 
colour of urine, together with the changes it undergoes from heat and putrefac- 
tion, to a fubftance which they term wrée, or urinary matter. 

‘Recent urine affords, by diftillation, an ammoniacal water, and ipdiebiasia 
carbonat of ammoniac, long before it is wholly evaporated; the laft portions of 
this water effervefce ftrongly with acids, and acquire a rofe. colour, which is 
fcarcely changed by the air; the native acid of urine is then faturated, and flakes 
of animal matter depofited together with the earthy phofphats and the uric acid. 

Urine fhut up in clofe veffels becomes of a deep brown, or even black colour, 
emits a fetid ammoniacal fmell, and depofites a flight cloud, which gradually forms 
mucous flakes more or lefs coloured, Small needle-fhaped cryftals, in regular 
prifms, or in filky tufts, are formed on the furface of the urine, or the fides of 
‘the veffelsin which it is contained. ‘The urine at this period is ammoniacal in- 


- ftead of being acid: Diftilled to half its volume, it affords much fetid ammonia- . 


veal cdrbonat ; -diftilled till farther, till it acquires the confiftence of a fyrup, i it af- 
fords the acetit of ammoriac. The refidue, from the evaporation of this putrid 


urine, does not afford the copious white concrete cryftals which frefh urine docs” i 


with the nitric acid, and which are owing to the unchanged urinary matter. 
The ammoniac, carbonic, and acetous acids, formed during the decompofition 


of urine, are produéts of the urinary matter. They neither exift in freth urine, Ma: 


nor can they be produced in urine which has already undergone putrefaction, | In 
order that thefe fubftances may be produced, the prefence of a certain quantity of 
gelatinous matterjis required, which feems to act asa kind of ferment on the urinary 


matter; for urine, which contains a {mall portion of gelatinous matter, is little oe 


difpofed to ferment or putrefy. 
Human urine contains ten different fubftances, which are Charachorsaes in the 
i ae manner, (ARR 
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1. Muriat of foda, which in urine that has been evaporated, cryftallizes in oc. | 
tahedrons. 

a.. Muriat of ammoniac, the natural dAabedeal form of which is changed into 
the cube, by its combination with the urinary matter, in the fame manner as the 
muriat of foda is changed by this combination from the cube to the octahedron. 

3: The acid phofphat of lime, which forms about r-feven hundredth of the urine.’ 
It is precipitated by alkalis, which take from it the excefs of acid. 

4- Phofphat of magnefia decompofed by alkalis, and giving its earth mixed 
7 with the phofphat of lime, which is depofited, becoming a triple falt, its cryftals 
‘ feparating by the {pontaneous formation of the ammoniac. 
4. Phofphat of foda, efflorefcing in the air, always united with Phoiphis of am~ 
- moniac. 
6. Phofphat of ammoniac, which is very {canty in frefh urine, increafing much 
by its decompofition, and by the formation of ammoniac. It*affords phofphorus 
- when the fufible falt of urine is heated with charcoal. : 
_ 4. The uric, called very improperly the lithic acid. It cryftallizes by the cool- 
_ ing of the urine, and forms the red fand which is depofited at the bottom of the 
weffels. It is moft abundant in fick people, and is readily diffolved by alkalis in 
_ their cauftic ftate. ‘ 
; 8. The benzoic acid, which is per abundant in infants, is eafily obtained from 

"evaporated urine, by mixing it with one-tenth of concentrated fulphuric acid. 

9. The gelatin and albumen are very variable in their proportion in different 
kinds of urine. They appear in the form of clouds in urine, in which ammoniac 
is formed; in that of filaments in urine, into which an alkali is poured, and in flakes 
in evaporated urine ; they are precipitated by tannin, which ferves to afcertain their 
y Proportion ; and fpeedily produce putrefaction in the urine, which contains them in 
large quantity. They appear to be by their increafe the primary caufe of the 
_ formation of calculi, and to afford the gluten which holds the particles of the cal- 
_ culi together. The quantity of thefe fubftances in urine is in proportion to the 
4 ftrength or weaknefs of the digeftive organs, ‘ 
10. The peculiar urinary matter, which gives to urine its characteriftic pro- 
. perties. It is the moft abundant of the matters contained in urine, forming alone . 
_ about 19-20ths of thefe matters. This urinary matter was confidered, but im- 
properly, as a faponaceous extract, by Rouelle the younger. It is to this 
_ matter that we are to attribute the almoft complete cryftallization of urine, 
_ which has been evaporated to the confiftence of a fyrup, the folid and cryftalline 
_ form which it affumes in this fate, by the addition of concentrated nitric, and the 
_eryftallization of the muriats of foda and ammoniac, modified, and in fome mea- 
_ fure inverted, the former paffing from the cube to the octohedron, the latter 
from theoétohedron to the cube. 
Befides thefe ten fubftances, which may ‘be pontsileed as the true and conftant 
Reastcriats of human urine, it fometimes contains, though feldom, and as it were 
_ by accident, fulphat of foda, muriat of potath, fulphat of lime, oxalat of lime, and 
te filex. The two laft feem to be very waireanens products of fome peculiar mor- 
_ bid difpofitiens in the urine. 

me Lhe tees of putrid urine differs greatly from that of freth urine; not fewer 
_ than nine'new matters are produced by the decompofition of the uric, or urinary 
Matter. ‘hey are, 
+, a. Ammoniiac in excefs, 
2. Phofphoric acid, faturated with this ee 
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3. The phofphat of magnefia, changed into ammoniaco-magnefian phofphat.. 
4. Urat of ammoniac. . . 

5. Acetous acid, combined with ammoniac. 
6. Benzoie acid, faturated with ammoniac. . 
4. Muriat of foda, become oétahedral. 

8. Muriat of ammoniac become cubic. 

g. Carbonat of ammoniac. | 


To thefe may be added the precipitation of the gelatin and albumen, produced ~ 
by the ammoniac, and accompanying that of the phofphats; thefe falts, therefore, - 
like the matter of the bones, become capable of affording carbon by heating them. | 
Ann. de Chim, XXX, 48. Re vi % 
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CHAPTER IX. 
‘ CONCERNING ‘THE AMMONIACAL PHOSPHAT, ‘THE PHOS SPHAT OF 
‘= SODA, AND THE GALCULUS IN THE BEADDER, OR LITHC, 
aD 


Wns Buvvé feen. ial urine contains iiany Aetul tar faits ; “théfe’” 
& falts are combinations of the: phofphoric acid with ammoniac, 
a  foda, and Jime, and the acid bafe of the calculus of the:bladder. 
By following the methodical denominations already mentioned, 
4 we fhall fucceffively examine the ammouiacal phofphat, phof. 
a phat of foda, and lithic acid. We thall defcribe the properties 
» “of the calcareous phofphat when we treat of bones. 
4 The falt, obtained by the cooling of evaporated urine, has | 
* been called: fusible’/ult i in general, becaufe it melts in the fire, as 
> we fhall. prefently fee; it has likewife been called efential /alt oF 
urine, or microcofmic falt: in this firft flate itis a mixture of 
4 ammoniacal phofphat, of the muriat and phoiphat of foda, con- 
_ taminated by an extractive fubftance. - Several chemitts, ‘Mar- 
; “gral j In particular, fuppofed that it was neceflary, in- order to 
avoid the mixture of marine falt, thac the' urine fhould putri- 
4 fy : they imagined, that the marine fale became converted into 
bea ‘phofphat by the putrid action ; a fa@t which-is now known 
a ‘to pe a One se and Lee i al of urine, atford, aC= 


ange as one: and ag fens fale is not ee To effeet this, ont 
: {ual adyice is to diflolve the fufible fale j in hot water, evapo- | 
“rate the fluid, and. eryitallize it. But Rouelle the’ younger, 
‘and Chaulnes, are the only chemifts who have mention- 
ed a very great and fingular difficulty prefented in this pro 
ie cefs. The greateft. part of the fufible falt is diflipated by 
"the heat when the folution is evaporated ; ; three-fourths being 
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Toft by this means. Chaulnes has defcribed a procefs for — 
purifying it with the leaft poffible lofs ; it confifts in diffolv- — 
ing, filtering, and cooling this folution in well clofed vef- — 
~ fels; in either cafe, a falt, cryftallized in very flat rhomboidal — 
- four-fided prifms, is obtained, which has been confidered as 
pure ammoniacal phofphat ; and above thefe firft cryftals, ano- — 
ther falt, in cubes, or rather in long, fquare tablets, very differ- 
ent from the other, and which is the phofphat of foda: this 
laft may be feparated, according to the remark of Rouelle the — 
younger, by removing its efforefcence from the former, which — 
does not change. But each of thefe falts is a triple falt, the © 
firft is formed of a large proportion of ammoniacal phofphat, 
and a.little phofphat of foda; in the fecond the order of the. 
compofition is inverted. a 
Of Phafibat of Ammusniac ahd Soda. ke a 
I give this name to the pure cry -ftallized falt which has bios : 
confidered as purified ammoniacal phofphat, and which cryftal- 
lizes firft during the purification of the fufible falt. This falt q 
has the form of very flat, rhomboidal tetrahedral prifms, which : 
are often truncated lengthwife on their acute edges, by which 4 
they become converted into a kind of hexagonal prifms; there — 
are likewife found, according to Romé de Lifle, from whom the ‘ 
prefent defcription of this falt is taken, longitudinal fegments. : 
of thefe prifms, whofe longeft face refling on the veflel, has a — 
rhomboidal form, and is interfe€ted by two diagonal lines. ; 
The tetrahedral, and o¢tahedral forms, attributed to this falt, 
are not met. with, excepting when it contains much muriat and 4 
phofphat of foda: the muriat of foda appears more particularly ¥ 
to poflefs the property of modifying the form into that of ah 
-ogtahedron, fince muriat of foda, diffolved in urine, and expofed | ‘ 
to the fun, affords regular o€tahedrons at the end of fome days. : 
The tafte of the phofphat of ammoniac, and of foda, is at firft © 
cool, afterwards urinous, bitter, and penetrating ; when placed _ 
on a burning coal, it fwells, emits a {mell of ammoniac, and 


* Ina BN nometiclature of the triple falts, the place of the words which 
denote the bafes ought to indicate, their reciprocal ie Se: the bafe firft nam — 
ed is the moft abundant. i 
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| ‘melts into a deliquefcent vitreous globule, when urged by the 

blow-pipe. If diftilled in a retort, very penetrating and cauttic 
_ammoniac is difengaged : the refidue is a tranfparent glafs, very _ 

fixed, and very fufible, which attacks the glafs of the retorts. 
| Margraaff affirms, that it is foluble in two or three parts of 
_ diftilled water, and prefents the characters of an acid. Rouelle 
affirms, that it is deliquefcent. Morveau, on the contrary, 
thinks, that by means of heat it may be brought into the ftate 
of a permanent glafs. Prouft has difcovered, that this vitre- 
ous refidue is a combination of the phofphoric acid, with a por- 
tion of a peculiar matter, which he did not appear to be ac- 


pee, - 


 quainted with, but which, from the inquiries of feveral mo- 
- dern chemifts, has been found to be phofphat of foda. It muft 
however be obferved, that this compound glafs is not obtained, 
eeepbing when ammoniacal phofphat, - which ftill retains a 
- portion of the phofphat of foda, is diftilled, and that in this 
- eafe the glafs appears to be always either opake, or very capa- 
ble of becoming fo, while very pure ammeniacal phofphat 
 Jeaves atranfparent glafs, like the phofphoric acid alone. 
The phofphat of ammoniac and foda is not changed by eX- 
pen to air. 
It is very foluble in water, no more than hee or fix parts of 
- cold water being required to hold it in folution. Hot water, 
at the temperature of 170 degrees, satus it, and even vo- 
- Jatilizes a portion of its acid. 
aa The phofphat of ammoniac ‘and foda caufes filiceous earth, 
 alumine, barytes, magnefia, and lime, to enter into fufion ; but 
= thee vitreous compounds are effected by the phofphoric acid, 
and the phofphat of foda, the ammoniac f being driven off be- 
fore the fufion takes place. 
ime, and the two pure fixed alkalis, decompofe ammoni- 
Bacal phofphat, and feparate the ammoniac: If lime water be 
poured into a folution of this falt, a white precipitate is ob- 
: tained, which confifts of calcareous phofphat. The alkaline 
and earthy’ carbonats deeompofe it likewife, and feparate the | 
7 ammoniac in the form of ammoniacal carbonat. i 
The a@tion of the mineral and the vegetable acids on am- 
~ moniacal phofphat has not yet been fufficiently examined. 
This aétion is referable to the various elective attractions 
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which exift between the phofphoric acid and its alkaline ome 
we fhall treat of them when we come to fpeak of that acid. 
‘We fhall likewife refer the alterations which the phofphat | 
af ammoniac and foda is fufceptible of, from metals and 1 
their oxyds, to the fame part of our work, becanfe thofe al- a 
terations abfolutely depend on the phofphoric acid. se 
The phofphat of, ammoniac. and foda, treated with. SE ; 
in clofe veflels, affords phofphorus. | Bergman has propofed it : 
asa flux in sgt with. the wept ' , | 


OF Phofp at of Soda ai Anionic. 


| awe have already defcribed the ae of ohtainiay: he 
triple. falt.. It was confidered at firft_ as a pure phofphat of ; 
- foda, but in which there is always a little phofphat of ammo- — 
- miac; it will be proper, in this Big to “Mention the feveral ; 
dates of this difcovery. : 
Hellot appears. to be the firft itn ie of it, in ee. year 
1434, but he took it for fulphat of lime. Haupt mentioned it.) 
in 1740, under the name of /al, mirabile perlotum, Maargraft '; 
defcribed it in the year 1745. .Pott {poke of it in 17575 ; and, © 
like I‘ellot, took it for fulphat of lime. . Rouelle the younger, F, 
examined it particularly in the year 1776, and called it Supiole i 
falt, with bofe of natrum. AN\ thefe chemitts perceived | the, dif. 4 
ference between this falt and the foregoing, to confit: ‘more 4 
efpecially i in its not affording phofphorus with charcoal ; but | q 
 -Rouelle has afcertained its properties better than any other ches. 4q 
mill ; according to him, its cryftals are flat, irregular, tetrahe- é ‘ 
idral prifms, one of whofe extremities is dihedral, and compof- y 
ed of two rhomboids, cut in a contrary direction, the other a 
.end adhering to the bafe. The four fides of the folid, are two 4 
alternate irregular pentagons, or two long rhombufes. . a 
The phofphat of foda and ammoniac, expofed . to the fire a 
in a crucible, melts and affords a white opake-mafs ; when — 
heated in a retort, it gives out a phlegm, which 3 1s flightly am- Z 
moniacal ; ; its refidue i isa glafs, or frit, which is rather more 4a 
' opake than that of phofphat of ammoniac and foda..., 7 Bs 
Vhis falt efflorefces, and falls atte into Bawden by eX= ., 
pofure to the air. _ | a 
It readily diffolves in diftilled ‘water, and cetera: a 
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evaporation ;- its folution converts the fyrup of wiolets into 4 
green. | ba ey Ne a | a? Cae 

| Calcareous nitrat decompofes it, and affords a precipitate of 
calcareous phofphat : the fupernatant liquor affords a nitrat. of 


- foda. 


‘This falt is likewife decompofed by the nitric folution of 
mercury. I{t'affords a white precipitate, which, diftilled ina 
retort, produces a fmall quantity of reddith {ublimate, with 


running mercury, and leaves at the bottom of the veflel a 


white opake mafs, adhering to, and combined with the glafs. 
This mercurial precipitate, boiled with a folution of carhonat | 
of foda, forms again the phofphat of foda, and leaves the mer- 
cury in the flate of a brick-duft powder. All thefe facts were 
difcovered by Rouelle the younger. Prouft, at the inftance of 
this celebrated chemiit, whofe pupil he was, made a confider- 


‘able number of experiments, the principal refults ofswhich are | 


‘the following. On lixiviating the refidue of phofphorus, made 


Ft, with fufible falt of the firit cryttallization, from which no more 


than one-eight of falt of phofphorus had been obtained, the lixi-- 
vium by evaporation in the open air, afforded quadrangular cry- 


- tals, of an inch in length, whofe quantity, ac.ording to ‘him, 
a -amounted to five oF fix drachms in the ounce of fufible falt em-— 
- ployed in making the pholphorus. We mutt obferve, that the 
quantity would not be fo great, but on account of the water 


which enters into the cryttals. ‘This fubftance melts by fire 
into an opake glafs ; colours flame green; efflorefces, in the 


air; decompofes the nitrats and muriats, by difengaging their 
acids ; forms glafles with earthy matters by a melting heat, and 
”  faturates alkalis like an acid. From this examination, Prouft 


“thinks it different from all the faline fubitances known, that 


it was united with phofphoric acid and ammoniac in the am- 


moniacal phofphat, and that it formed with foda the fufible fale 
with bafe of natrum, of Kouelle. .He obferved, that it ac-— 
ted as an acid, and compared it to the boracic’acid ; and with 
this idea Prouft made new experiments ‘on the fufible falt of 
bafe of natrum, obtained by the procefs of Rouelle before de 


io feribeds) eishiiaiee 4 


According to him, lime decompofes this falt, and has a 
_ftronger affinity with the peculiar fubftance, which ferves the 
Ages : X ij | 
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purpofe of an acid, than with foda. . If lime water be poured: 
into a folution of this falt, a precipitate is afforded, and the — 


foda remains pure and cauftic in the folution. i anya 
The mineral acids, and even diftilled vinegar, deeompofe it 
by a contrary operation. Rouelle fuppofed that the fulphuric 


and nitric acids did not a& on this falt, becaufe they occafion . 


no apparent change; but Prouft having mixed the fulphuric, 


nitric, muriatic, and acetons acids, each fepatately, with a fos. 4 


tution of fufible falt, with bafe of natrum, obferved, that 


though no precipitate was afforded in thefe mixtures, the li- 


quors by evaporation and cooling afforded fulphat, nitrat, mu- 


riat, and acetit of foda, which proves, 1. That this falt was 
decompofed by the acids. 2. That it contains foda, as Rouelle 


the younger had fhown. As to the feparate fubftance which 


was before united to thé foda, it is evident that it remains in 
folution in-the fluids, at the fame time with the newly formed 


neutral falts. Prouft has obferved, that after the mixture of 
vinegar, and the eryftallization of the acetit of foda, uf eight 


or ten times its weight of alcohol be poured into the mother 
water, the laft portions of the neutral acetous falt were dif. 
folved, and a magma was formed, which he wathed with new 


alcohol, and afterwards diflolved in diftilled water. This fo- © 
jution of magma evaporated in the open air afforded cryftals . 
in quadrangular prifms, abfolutely fimilar to thofe obtained 


from wafhing the refidue of phofphorus made with the fufible 


falt obtained in the firft cryftallization of urine. This peculiar . 


fubftance therefore, which refembles boracic acid, according 
to Pronft, faturates the foda in the fufible falt with bafe of na- 
_ trum. This difcovery feems, in fa@, to explain why it does 


not afford ‘phofphorus. To thefe details, Prouft added, that 


this new fubftance always exifting in the true fufible falt, or 
phofphat of ammoniac and of foda, communicated to the phof- 
phoric acid the property of melting into glafs; for which rea- 
fon I called it by the name of bafe of phofphoric glafs, in the 


firft edition of this work ; but Morveau has fince afcertained, : 


that the pure phofphoric iaaedh obtained by phofphorus falling 

into deliquefcence, and confequently not containing this fub- 

“ftance, melts alone by heat into a folid and permanent glafs. 

The feries of experiments which Prouft made with. great care, 
; 2 
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and which is highly interefting in its refults, induced Bergman 


' to confider this fubftance as a peculiar acid, and he accordingly 


has given an account of it in the fecond edition of his Differta- 


tion on the Ele@tive Attractions, by the name of acid of {al 


perlatum, acidum perlatum, doubtlefs from the denomination 


- given by Haupt in the year 1740, to the fufible falt with bafe 
of natrum. Morveau has fince made it a particular article in 


his DiGtionary of Chemittry, under the name of the ouretic acid, 
derived from the Greek name of urine which affords it. But 
fince the time of the experiments of Prouft, the Deflertation of 
Bergman, and the writing of the article by Morveau, Klaproth 
has publithed in Crell’s Chemical Journal, an analyfis of the 
fufible falt, with bafe of natrum, which deftroys the exiftence 


of this pretended peculiar acid ; and fhows, that it is merely 


phofphoric acid combined with foda. Klaproth afcertained 
this fac& by an experiment fimilar to that of Rouelle the 
younger; he precipitated the fufible falt with bafe of natrum, 


by calcareous nitrat, or muriat, the precipitate which Rouelle 


had before defcribed as fimilar to the bafe of bones was found 
to afford phofphoric acid, by means of fulphuric acid. Klaproth 
adds, that by faturating the phofphoric acid, obtained by the 


flow combuftion of phofphorus with foda, even to a: {mall ex- 


cefs, a falt abfolutely fimilar to the fal perlatum of Haupt, or 


to the fufible falt with bafe of natrum of Rouelle, is obtained; 
and that in order to produce the fubftance deferibed by Prouft, 
nothing more is neceflary than to deprive this falt of the ex- 


cefs of foda by vinegar, or to add a {mall quantity of phof- | 


-phoric acid. It is not therefore to be wondered at, after this 


difcovery, that Bergman found abfolutely the fame cleétive at- 
_ trations in the perlat acid, and the phofphoric acid. Thefe 


| - faéts have been ftated by Morveau in a fupplement to the acids 


of the animal kingdom; and he obferves, that after this dif- 


“covery, no further queftion will be made concerning either the 


ouretic acid or its falts. In addition to all thefe details, we 


have only to add farther, in order to render the hittory of this 


falt complete, that phofphat of foda always contains a little 
phofphat of ammoniac, and that this laft falt atts a part in all 


the combinations into which it enters. - 


“Tt is very fingular that the Senta of foda, is not decom 
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pofed by carbon, like the ammoniacal phofphat,—that carbon _ 
cannot deprive the phofphoric acid when in union with foda 
of its oxygen. Soda deprives this laft acid of the property of ag 
being decompofed by charcoal, though it does not act in the 
fame manner on the fulphuric, or other acids. This is a ftrong 
exception to the ele&ive attractions of oxygen, and ftands 
alone; it is equally remarkable, that the phofphoric acid ad- 
ded in excefs to the phofphat- of foda, leaves this compound, 
which conftitutes, according to Klaproth, the peculiar fub- 
ftance of Prouft, the property of converting fyrup of violets” 
toa green. Morveau adds to the hiftory of phofphat | of foda, iol 
that when a folution of the muriat of lead is poured into a fo- 
lution of this falt,\ a precipitate of phofphat' of lead is afforded, , 
which when diftilled with charcoal affords phofphorus;, as. 
Laumont, infpeétor « of the mines, has difcovered,, with one of  _— 
the ores of Huelgoet. Hence we may perceive, how the. <4 
plumbum corneum. propoted by Margraaif in the diftillation 
of phofphorus of urine may augment the quantity of, the 9 
produa, as we {hall explain in the followine FHARIED ofthe Gg 
lithic acid. . 


| 
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Concerning the pis bic iP: 1sh kg 


The calculus or ftone which i is formed in the phe hada 
has long engaged the attention of phyficians and chemifts. Pa- - 
racelfus, who gave it the barbarous name of | duelech, “fappofed : 

Gt to be formed by an animal refin, and compared it. to arthri- ‘ 
Bes concretions. -Vanhelmont confidered it as a concretion made — 
| by. the falts of urine, and an earthy volatile f{pirit; and fup- 

pofed that it differed from arthritic chalk, which was caufed, 
according to him, by the thickening and acidification of the fy- » 
novia. Boyle extracted: from it oil, and much volatile. falt. ae 

Boerhaave admits it to contain an earth united to volatile alkali. 
Hales obtained from it 645 times its volume of air, and out of 1% 
230 grains, the refidue was only 495 he called it animal tar-  — 
tar. ’Many learned phyficians, and'efpecially Whytt and Def- 3 
ten, ‘have confidered alkaline matters as the true folvent of the 
‘urinary calculus : many have even propofed foap lees, but 
their conclufions were not founded on an accurate analyfis 
of the -calculus. Scheele and Bergman began this analyfis ; 
the former of thefe chemifts difcovered, that the ftone in the 


~ 


hw we at Ava y ‘ a 
ee ee Oe Te ee AN ea a ee. ars 


See 
> 


‘ 


_ CALCULUS IN THE BLADDER. 331 


‘bladder is formed for the moft part of a peculiar acid, which 
we call Hithie acid. He obtained by diftillation from 70. grains 


of the calculus in the bladder, 28 grains of this acid in a dry 
and fublimated ftate, fome ammoniacal carbonat, and 12 grains 
of charcoal, very difficult to incinerate ; 1000 grains of boiling 
water diffolved 296 grains of the fame acid. This folution 
reddened blue colours, but the greater part of the acid _ 
rated by cooling, in the form of {mall cryftals. | 

The concentrated fulphuric acid diflolves the calculus Bh the 
afliftance of heat, and becomes converted into fulphureous acid. 


‘The muriatic acid does not attack it; the nitric acid diffolves 
it completely, nitrous gas and carbonic acid being difengaged 
during its action ; this folution is red, and contains ‘an acid at 
liberty; it dyes the fkin, and other animal coverings of a red; 


no appearance of fulphuric acid is obferved by the teft of folu- 


ble barytic falts, nor of lime by the oxalic acid. Lime water 


forms a precipitate, foluble in ‘acids without effervefcence; 


‘cauftic alkalis diffolve the calculus, recor ding to Scheele.; Thefe 


folutions are precipitated by lime ; 1000 grains of ‘lime water 


_ diffolve 537, and ammoniac in great quantity likewife attacks 


the calculus. The fame celebrated chemift affirms, that the 
brick coloured depofition of the urine of fuch as labour under - 
fevers, is of the fame nature. Though Scheele did‘ not find 


ime in the ftone of the bladder, Bergman obtained it by pre-. 
veipitating its nitric folution by fulphuric,acid, and by calcin- 
ing the refidue of the fame folution. Bergman has befides 


difcovered in ‘the calculus, a white fpongy matter, infolu- 


"ble in ‘water, acids, and alkalis; the incinerated charcoal of 


this fubftance, whofe. quantity was too fmall to permit 
him to afcertain its mer be is not even foluble. in the nitric 
acid. ree . 

From the ast of shall two. celebrated chemifts, which 


meibeen often repeated with the fame refults by different. che- 
_ mifts, the caleulus appears to be of a different nature from the 


earth of bones; yet Mr. Tennant, of the Royal Society of 
London, obferved ftones of the bladder which only loit two 
thifds by calcination, and whofe refidue melted into a glafs, 


which became opake by cooling, and confequently contained a 


very confiderable quantity of calcareous phofphat. 
As to the lithic acid, its properties, as far as they. are 


- 
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at prefent known, are, 1. A concrete and cryftalline form: 
2. Difficult folubility in water ; andin-much larger quantity in 
-hot than in cold water: 3. That of being foluble by nitric 
acid, part of whofe oxygen it abforbs, and then forms a red- 
difh deliquefcent mafs, colouring many bodies: 4. It unites 
with earths and metallic oxyds, forming peculiar falts, which 
Morveau calls /ithiates of lime, of potath, of foda, of copper, 
&c. ‘5. It prefers alkalis to ‘earths: 6. It yields thefe bafes 
to the moft feeble acids, even to the carbonic, which is the caufe ° 
of the infolubility of the calculus in the alkaline carbonats. 
This laft charatter is peculiar to the prefent acid; however, 
there remains, as Morveau well obferves, much to be done, 
refpecting the lithic acid ; to which I may. add, that it remains 
to be afcertained whether it be not tlie modification of fome 
other acid, as may be fufpected from the known refemblance 


_ of the vegetable acids to one another, as well as between the 


pretended perlat or ouretic, and the phofphoric acid. 

Morveau thinks, that the arthritic concretions, which phys: 
ficians have fuppofed to be of the fame nature as the calculus 
of the bladder, are very different from that fubftance ; but he | 
grounds his opinion only on certain experiments of Shenckius, 
Pinelli, and Whytt, which are far from poffefling the accura- 
cy at prefent required in experimental philofophy ; and: the 
obfervations of Boerhaave, Frederick Hoffman, Springf- 
field, Alfton, Leger, &c. on the good effects of ‘alkaline wa- 
ters, foap, and lime waters, on the arthritic and calculous afe 
fe€tions, appear to me more proper to afcertain the exiltence 
of an analogy between thefe two kinds of concretions, than the 
former are capable of difproving it. It muft, however, be al- 
lowed, as Morveau obferves, that experiment alone is fuf- 
ficient to decide the queftion, which affords an additional 
proof of the great importance of chemical refearches in the 
art of medicine, and the advantages it promifes to that ufeful 
fcience. © 
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gnOre ON CHAPTER IX. 

Poo RcRoy announces, that Vauquelin and he are at prefent engaged in the ana. 
lyfis of urinary calculi, and in the attempt to diffolve them by folvents that may 
be fafely introduced into the bladder, ‘Their firft attempts are faid to have been 
fuccefsful. They have difcovered in urinary calculi, if 

1. Uric acid, or the lithic acid of Sheele. 
. Urat of ammoniac. 
. Ammoniaco magnefian phofphat, | 
. Phofphat of lime, mixed with ammoniaco magnefian phofphat: 
: Oxalat of lime. 
». SHEE, 
. An animal matter, of a very remarkable ster and texture, Fowrerey, 2 Any 
de Chem. X&X. 54. XXVIU, 225, 287. XVI. 
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CHAPTER X, 


_ OF THE PHOSPHORUS OF KUNCKEL. 


7 


Puosrrorvs is one of the moft combuftible fubftances we are. 
acquainted with. As it was originally obtained from ‘urine, © 


and the fubitance which affords it in the greateft quantity, is 
the phofphat of ammoniac and foda, whofe properties we have 
-juft examined, we think it proper to eee of the nen of this 
fubftance in this place. 


According to Leibnitz, the wires of ‘phofphorus's is ae 
to an alchemift named Brandt, a citizen of Hamburg, who dif. 
covered it in 1667. Kunckel aflociated with a. certain perfon 


named Krafft, to purchafe this fecret ; but the latter having 


purchafed it, and refufing to communicate it to Kunckel, he 
refolved to make a feries of experiments on urine, from which — 


he knew it was extracted, in order to difcover it. His i Inqui- 


ries were attended with fuccefs, and therefore he ought to be. 


regarded as the’ true inventor. Some perfons likewife attri- 


bute the honour of this difcovery to Boyle, who in faé& depo- 
fited a fmall quantity, in the year 1680, in the hands of the fe- 


cretary of the Royal Society of London; but Stahl affirms that 
Krafft told him that he odin anieiegs the procefs of making 
phofphorus to Boyle: Boyle communicated his procefs toa 


German, named Godfreid Hanckwitz, who had a good labo- 


ratory at London, and was for a long time the only perfon 
who made phofphorus, and fold it to all the philofophers 
throughout Europe. Notwithftanding a great number of re. 


ceipts for making: phofphorus, and among others thofe of — 


Boyle, Krafft, Brandt, Hoffman, Teichmeyer, Frederic Hoff- 


man, Neiwentyt, and Wadelius, have been publithed, fince the. _ 


year 1680; to the commencement of the prefent CeuTRED no 
chemift fucceeded in preparing it; and the procefs was in rea- 


lity a fecret, till a Rranger, in the year 1737, offered at Paris 
to communicate a fuccefsful method of making phofphorus. | 


_ The Academy nominated four chemifts, Hellot, Dufay, Geof- 
froy, and Duhamel, to attend this octane in the laboratory 
I 


Ps 


' 
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| oo Royal Garden. The procefs fucceeded very well, the 


minifter rewarded the foreigner, and M. Hellot defcribed it ve- 


ry accurately, in a memoir inferted among thofe of the Acade~ 
my for the year 1737. The operation confifts in evaporating 
five or fix hogtheads of urine, till it 1s. reduced into a granu- 


lated, hard, black, and fhining fabitande ; ; this refidue is cal. 


cined in an iron pot, whofe bottom is heated red hot, till no 


- more fumes arife, and a fmell like that of peach-bloffoms is: 


perceived ; the calcined matter 1s lxiviated with about twice 
its weight of hot water, and is dried after the water has been 
decanted off. Three pounds of this: matter are then mixed 


with one pound and a half of coarfe fand, or pounded ftone- 
- ware, and four or five ounces of the powder of charcoal of 


beech. This mixture’ being moiftened with half a pint of wa-. 
ter, is introduced into a Heffian retort ; ; the matter is aflayed, | 
by making a portion red hot in a crucible: if it emit a vio- 
let flame, with a fmell of garlick, is a proof that phofphorus 
will be afforded... The retort is placed in a furnace built on 


_ purpofe, and a large receiver is adapted, one-third full of wae 


ter; the receiver muft have a fmall hole pierced in it; and 


-M. Hellot confiders this as one of the mott neceflary circum. 


flances to enfure fuccefs. Three or four days after the ap- 


-paratus has been put together, a fire is made, fo as very gra- 


dually to dry the furnace and the lutes. The fire is raifed 


- by degrees to the moft extreme heat, and kept up in that ftate 


from fifteen to twenty hours; the phofphorus does not come 
over till about fourteen hours after the commencement of the 


operation, which in the whole lafts twenty-four hours. A 
large quantity of ammoniacal carbonat’ firft rifes, which is 


partly: ‘diffolved in the water of the receiver: the volatile, or 
aeriform phofphorus, firft pafles in luminous vapours; the 
true phofphorus next comes over, in the form of an oil, or 
refembling melted wax.. When no more pafles over, the ap. 
paratus is left to cool for two days ; ; the receiver is‘then un. 
luted, and water is added to loofen the phofphorus adhering 
to the fides; the phoiphorus is then melted in boiling water, 
and cut into {mall pieces, which are introduced into the necks 


of matrafles, ent towards the middle of the body in the form 


of a funnel, and plunged in Beta water ; the case ag 


» 
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melts, is purified, and becomes tranfparent, by shi feparation 
of a blackith matter, which rifes to the top; it is afterwards. 
plunged in cold water, by which it is congealed, and is thruft 
out of the necks of the matraffes by a fmall ftick introduced 
at the lefler end. Such, in fhort, is the procefs defcribed by 
Hellot. The length of ‘the operation deterred chemifts from 
repeating it, excepting Rouelle the elder, who performed it 
feveral times with fuccefs in his chemical letures. . 
In the year 1743, Margraaff publifhed, in the Memoirs of 
the Academy of Berlin, a new method of making a confider- 
able quantity of phofphorus more readily than had been done 
before his time. According to his procefs, the plumbum cor~ 
neum remaining after the diftillation of four pounds of minium, 
and two pounds of ammoniacal muriat, is mixed with ten 
pounds of the extra& of urine of the confiftence of honey; _ 
half a pound of charcoal in powder being added, the mixture 
‘is dried in an iron pot till it is converted into a cy powder; _ 
this powder is diftilled in a retort, to obtain, by a gradual fire, 


the ammoniacal carbonat, fetid oil, and ammoniacal muriat. 


, Care muft be taken to urge the fire no more than till the retort 
is moderately red. ‘The black and friable matter of this diftil- 


lation is that which affords the phofphorus ; ; It is aflayed by > 


throwing a {mall quantity on heated coals ; if it emits a {mell 
of garlic, anda blue phofphoric flame, it is a proof that it has | 
been well prepared.. An earthen retort of Heffe, or of Picardy, 
is filled to three-fourths of its capacity with this fubftance, © 
well coated with Inte ; this veffel is placed in a reverberatory 
furnace, with a dome and iron chimney of fix or eight feet 
in height ; a middle-fized receiver, pierced with a {mall per. 
foration, and half filled with water, is to be adapted, and the 
place of junétion muft be luted with fat lute, covered with fil- 


lets dipped in white of egg and lime ; a brick wall is builtup 


between the furnace and the receiver, and the whole apparatus 
_is then left to dry for a day or two. The diftillation is then 


begun, by a fire very gradually raifed, and the operation lafts — 


from fix to nine hours, according to the quantity of matter ex- 
pofed to diftillation. The. phofphorus i is rectified by re-diftil- 
‘lation by a very gentle heat, in a retort of glafs, with a re~ 
- ceiver half filled with water. Moft chemifts have repeated the 
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‘ procefs of Margraaff with judceres ; and it was the only, procefs - 


ufed, till the late difcovery of feparating the phofphoric acid 


_ from bones, as we thall obferve when we come to {peak of 


faline bodies. 

It may be obferved, that the procefs. of Margraaff differs 
from that of Hellot only in the addition of the plumbum cor- 
neum, and the dividing the operation into two; but the moft 
valuable part of the operation of the learned chemift of Ber- 
lin, confifts in his determining which of the fubttances contain- 
ed in urine ferves to form the phofphorus. By diftillation of 
a mixture of the fufible falt and charcoal, he obtained a very 


_ fine phofphorus, and obferved that urine, from which this fait 


gv 


has been extracted, affords: {carcely any of this combuftible 


_ fubftance. It therefore follows, that phofphorus is formed by 


means of one of the ‘conftituent parts of fufible fic; and this 
fubftance is eafily obtained, by diftilling two parts of the glafs , 


obtained by this falt, decompofed in a retort or a crucible, with — 
_ one part of charcoal in powder. This operation requires much 


lefs time, and a lefs degree of heat, than thofe we have before 


_ deferibed, fince, according to Prouft, the phofphorus comes _ 
over at the end of a quarter of an hour. It is doubtlefs the 


bet procefs for procuring the phofphorus of urine, but feveral 
objections ‘may be made to it: 1. The vitreous refidue of the 
decompofition of the ammoniacal phofphat by fire, not being 


_the pure phofphoric acid, but combined with phofphat of foda, 


which is not decompofable by charcoal, the quantity of phof- 
phorus obtained by employing this refidue i is but very {mall, 


- fince an ounce affords no more than a drachm, and frequently a 
-lefs quantity. 2. Becaufe, when a large quantity of fufible ° 
falt is obtained by evaporation and cooling, it is found to be 


mixed with a great quantity of the phofphat of foda, which 
does not afford phofphorus. It may, from thefe two obferva- 
tions, be conceived why fo {mall a quantity of this combuttible 
fubftance.is obtained by the diftillation of fufible falt with 


charcoal: fufible falt alone, of the mixture of the ammoniacal 


phofphat and phofphat of foda, diftilled with charcoal and mu- 


_tiat of lead, or plumbum corneum, may perhaps afford a larger 


, quantity, fince the latter appears to have the property of de- 


compofing phofphat of foda. 
Vol. LIL. bal x 
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pastneen obtained by all the procefles we have defcribed, 
is always the fame fubftance. When very pure it is tranfpa- 
rent, and of a confiftence refembling that of wax; it cryftal- 
lizes, by cooling, in laminz, which are brilliant, and, as it 
were, micaceous ; it melts i in hot water, long before the fluid 
becomes boiling hot ; it is very volatile, and by a gentle heat 
rifes and comes over in the form of a thick fluid. When in 
conta with air, it emits a fume from every part of its fur- 
face; and this vapour, which {mells ftrongly like garlick, ap- 
pears white in the day-time, but is very luminous in the dark. 
The flow combuttion of phofphorus confifts in this difengage- 
ment, and if it be left for a certain time expofed to the air, it 
confumes by degrees, and leaves a peculiar acid, whofe pro- 
perties we fhall hereafter examine. ‘This flow combuftion can- . 
not be performed, unlefs the phofphorus be in contaét with the 
air; and in order that it may be very luminous, a heat of from 
twelve to fifteen degrees of Reaumur’s thermometer, or about 
fixty-three degrees of Fahrenheit’s is required, though it takes — 
place at a lower temperature. This inflammation does not pro- 
duce heat, nor fet any combuftible body on fire*; but when 
phofphorus is expofed to a dry heat, of cot iets degrees of 
Reaumur, or 80 of Fahrenheit, it takes fire with decrepitation, 
burns rapidly, with a very lively white flame, mixed with 
yellow and green, and deftroys all the combuftible bodies it 
touches with the greateit facility. The vapours it emits are. 
then very abundant, white, and very luminous in the dark. 
‘Ina receiver full of vital air, this rapid combuftion takes 
place with a very ftrong heat, and a brilliant flame. Phof-— 
phorus leaves a' different refidue in each of thefe combul- — 
tions: the firft affords a liquor, which weighs more than twice | 
as much as the phofphorus made ufe of, and is known by the 
name of the pho/phorous acid : the fecond gives a white, concrete, 
very deliquefcent, and very foluble matter, which is the pho- 
phoric acid ; it then refembles the acid and fluid refidue of the 
firft combuftion, or flow inflammation; yet thefe two acids 
prefent certain differences in their combinations, as Margraaft 


has obferved, and as Sage has likewife pointed out, in the 


Memoirs of the Academy for the year 1777. We shall {peak 


PHOSPHORUS. . 339 


tote fully refpecting thefe differences in the hiftory of the 
two acids. | 

The combuftion of phofphorus was confidered ‘by Stahl as 
the difengagement of phlogifton, which he fuppofed to be com- 
bined with the muriatic acid * in this inflammable fubftance. 
Lavoifier, in order to difcover what happens in this combuf- 
tion, kindled, with a red hot iron, phofphorus under a glafs 


veflel, inverted over mercury; he obferved that no more than 


a certain quantity can be burnt in a determinate bulk of air, 
and that this quantity confifts of one grain of phofphorus for 
fixteen or eighteen cubic inches of air; after this combuftion, 
the phofphorus is extinguifhed, and the air is no longer ca- 
pable of burning new phofphorus ; that the volume of the air 
is diminifhed, and the phofphorus diffipated in white fhowy 
flakes, which adhere to the fides of the veflel. Thefe flakes 
are twice and a half the weight of the phofphorus ufed, and 
this augmentation of weight corre{ponds exactly to that which 


the air has loft, and depends entirely on the abforption of oxy- 


gen by the phofphorus: in fa&, the white flakes are the con- 
crete phofphoric acid, formed by the combination of phofpho- 
rus with the oxygen, or the bafe of vital air, contained in the 
atmofpheric air, which has ferved to burn this inflammable 
fubftance. ‘This theory is the fame as that of fulphur, and it 
is therefore unneceflary to repeat what has been faid re{pect- 
ing this fubftancce in the mineral kingdom. We fhall only 
add, that of all combutftible bodies, phofphorus appears to be 
that which difengages moft caloric and light from vital alr, 


_and which abforbs the oxygen in the moft folid ftate >. 


Phofphorus is liquified in hot water. If vital air be paffed | 
through, phofphorus thus liquified, it burns, and is reduced to - 
the itate of phofphoric acid. 


* Stahl has affirmed in feveral of his works, that by ‘combining muvriatic 
acid with phlogifen, phofphorus may be made. Margraaff made a feries of expe= 


_riments with different: combinations of muriatic acid, treated with combuttible 
-bodies, and never fucceeded in producing phofphorus ; he has likewife fhown, that 


the acid which remains after the combuttion of this fubftance, differs very much ' 
frem that of marine falt; and this is at prefent univerfally admitted by all che- 


_ mills. Note of the Author, 
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‘Though phofphorus be not foluble in water, yet it is chan. 
ied by it in procefs of time, and lofes its tranfparency ; be- 
comes yellow, and covered with an efflorefcence, and coloured 
powder 5 Pie water becomes acid, and appears luminous when. 


agitated in the dark ; a By phofphorus is i therefore Paws de- 


| compofed. 


The canttic. fixed alisiia Aifalve sabia ie dia afi. 


ance of a. boiling heat ; during this combination, a fetid gas, dif- 
covered by Gengembre, which has the fingular property of tak- 
ing fire and exploding, by the conta&t of atmofpheric air, and 
till more teady by the conta& of vital air, is difengaged : this 
elattic fluid confifts of phofphorus diffolved in hydrogen gas. 


Which laft is produced by the decompofition of the water. | 


We call it pho/phorated hydrogen gas. 
_. Sulphuric acid, diftilled with phofphorus in a retort, burns 
it almoft entirely, but without inflammation ; the concentrated - 
nitric acid attacks it with violence, and fuddenly inflames it, 
provided the phofphorus be hot. When this experiment is 
made in a retort, with nitric acid not very concentrated, the 
phofphorus burns by degrees, feizes the oxygen of the nitric 
acid, and forms the phofphoric acid. This procefs was fies 
{cribed by Lavoifier in 1780. ve ; 
The muriatic acid does not attack phofphorus ina anki 


degree, but the oxygenated muriatic acid burns it very readi- 


ly. If phofphorus be dipped in oxygenated muriatic acid 
_ gas, it inftantly kindles, and burns with deflagration. . 
) The nitrats inflame it likewife, by the afliflance of heat. 
“Sulphur and phofphorus combine, according to Margraaff, 
by fufion and diftillation, and. compofe a folid fubftance, of a 
fetid odour, which fwells in water, to which it communicates. 
acidity, and the fmell of alkaline fulphures ; ; properties which 
certainly fhow a peculiar re-aétion between thefe two bodies, 
whofe union feem to occafion the decompofition of water. 


Pelletier has obferved, that fulphure of phofphorus, or phof- . 


phure of fulphur, denominations which indicate the reciprocal ~ 

proportions of thefe two bodies, are infinitely more fufible than 

either of them taken feparately. "we 
Phofphorus does not unite fo readily with metals as Oh ee 


does, Laavet. it refembles that fubftance in many of its proper- 
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ties. ‘Margraaff attempted to make thefe earnbriseine’ by 


diftifing the feveral metallic fubfances, each with two parts 
of phofphorus : no peculiar phenomena were prefented but by | 
arfenic, zink, and copper; all the other metals were not chan«’ 


ged by the phofphorus, which was partly burnt or fublimed 
in the receiver, without cata experienced ain remarkable 
change. ~ | 


Phofphorus, fublimed with arfenic, ‘atorded this CHEB Dae 


chemift a fubftance of a beautiful red, fimilar to realgar. 
Zink, diftilled twice fucceftively with this combuiftible fub- 
ftance, afforded yellow, pointed, and very light flowers; thefe 
flowers expofed to the fire under a red hot muffle, burned and 
afforded a tranfparent green glafs, fimilar to that of borax. 
Copper, treated in the fame manner. with phofphorus, loft 
its brilliancy, and became very compact ; its weight was in- 
creafed ten grains in the half drachm, and it took fire, and 
burned, on being applied to a flame. Pelletier has obferved 


that copper. combines very well with phofphorus, and’ that the 


refult of this combination is a kind of grey, brilliant, granu- 


_ lated, very hard, and fufible ore. We. give to thefe compounds, 


into which phofphorus enters without alteration, the name of 
a phofpbures of copper, zinc, arfenic,”? &e. 


Pelletier, in his refearches concerning eeailta phofphures, 


has followed a very different’ method from that of Margraaff, 
a ee produce thefe combinations, he mixed the metals with vie 


M treous phofphoric acid and a little chafcoal ; ; In proportion as 
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the phofphorus is produced by the adtion of the charcoal, it 


combines with the metal. In this wa ay he’ has been able to 


melt platina with the greateft eafe, and to form a phofphure of 


4 platina, which ferves to purify this ufeful metal. 


Bouillon and Sage have: defcribed a remarkable Weeation' 


| ‘whadie phofphoras undergoes in metallic folutions: the firft of 
thefe chemifts has difcovered, that {mall flicks of pholphertis:: 
plunged in folutions of gold, filver, copper, &c. became gra. 
“dually covered with a kind of sheath of thining metal: thefe. 


valuable experiments fhow that the phofphorus. has‘a ftronger’ 


affinity with oxygen than many metals, and is capable of - Te- 
| Sieg their oxyds. Bergman has eftablithed the fa@, that the 
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arfenic acid becomes black, and is converted to the ftate of ar- 
fenic, when heated with phofphorus, which becomes phofpho- 

ric acid, in proportion as it takes the oxygen from the arfenic. 
- Phofphorus diffolves in all oils, and renders them luminous. 
Spielman has difcovered that it diffolves in alcohol, and that 
this folution emits {parks when it is poured into water: part 
of the phofphorus is precipitated in a white powder duving 3 
this operation. 

Phofphorus is as yet very little ufed either in medicine or 
inthe arts. Menzies, Morgenftern, Hartman, &c. affirm, that 
they have experienced very happy effeéts in malignant and bi- 
lious fevers, when the ftrength has been exhanfted, and m the 
biliary fever; others have recommended it in the fcarlet fe- 
ver, the peripneumony, rheumatic pains, epilepfy, &e.; but 
though feveral differtations have already appeared in Germa- 
ny or the medical virtues of phofphorus employed internally, 
nothing can yet be eftablifhed concerning it, till experience has ~ 
afcertained its virtues with greater certainty. | 
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4 . 
Wax Maroum has difcovered that this combuftion of phofphorus takes place 
in rarified air, and that the light is increafed in proportion as the air is more ra- 
rified. The phofphorus, i in this inftance, kindles when placed in a temperature 
not exceeding 56 or 58° of Fahrenheit, though it does not take fire in the open — 
air, unlefs when heated to about 112°. In order to produce the rapid combuftion 
it is neceffary that a part of the pholphatis be furrounded with cotton, woollen, | 
or fome other very flow conductor of caloric. Thefe fubftances, Van Marum con- 
ceives, act by confining the caloric; and accordingly he obferved, that while the 
light round the phofphorus became ftronger and ftronger, the thermometer rofe 
from 46 to 76° before the phofporus began to take fire. Ann. de Chim. XXI.1 58. 

'b The experiments of Gottling, by which he endeavoured to prove the inflame 
mability of phofphorus in azotic gas, are now generally allowed to have been inac- 
curate. The reader will find an ample refutation of thefe experiments in a {mall 
treatife, Usher das Leuchien des Phofphors in Aimofpherifchen Stickgas von Scherer, 
Jager and PfaZi, and in a Memoir by Fourcroy and Vauquelin i in the twenty-firlt 
volume of the Annalles de Chimie. 
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CHAPTER XL 


CONCERNING THE PHOSPHORIC AND PHOSPHOROUS ACIDS. 


"Tue phofphoric acid has been thus called, becaufe it has been 
thought to exift, ready formed, in phofphorus, from which it 
was obtained by combuftion ; but Lavoifier has proved, that 


this falt is a combination of phofphorus with oxygen. To ob- 


tain this acid, four procefles may be ufed: the firft confifts in 
burning phofphorus rapidly, under glafs veffels filled with at- 
mofpheric air, inverted over mercury ; the combuttion being 
begun, either by a burning glafs, or a red hot iron wire, it is 
neceffary firft to moiften the infide of the glafs with a {mall 
quantity of water. This procefs, directed by Lavoifier, affords 
phofphoric acid in a very jhort time, but mixed with a {mall 
quantity of phofphorus, not decompofed, that is, of acid in the 
phofphorous ftate: vital air may be ufed for this combuftion, 


‘but the inflammation is then fo rapid and violent, that it often 
-caufes the glaffes to fly in pieces. This procefs affords pure 


phofphoric acid. 
The fecond procefs, invented by Wolfe and Pelletier, is per- 


- formed by pafling a current of vital air seenee phofphorus 


melted under water. 
In the-third method, contrived by Lavoifier, phofphorus is 
urnt, by means of the nitric acid, rathen more than mode- 


| “rately ftrong. Both thefe procefles afford phofphoric acid. 


bu 


The fourth procefs, or flow combuftion, improperly called 
the formation of the phofphoric acid, per deliquium, is very well 
defcribed by Sage. Sticks of phofphorus are placed ina glafs 
ae whofe neck is received in a bottle, and its bafe covered, 

ot clofely ; a tube of glafs is put into the neck of the 


_ funnel, in order to prevent the phofphorus from falling through : 


? 


atid to give a paflage to the air of the veflel, difplaced by the 

phofphoric acid, care muft be taken that the fticks of phofpho- 

rus do not touch each other, and that the temperature of the 

place does not exceed fixty degrees ; ; as without thefe precau- 

tions, the phofphorus may deflagrate : By this method, an 
Yi : 


character of acidity. It feems that this vitreous and folid ee 


merits the name of vifresius phofphoric acid, is confirmed by the 
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ounce of phofphorus affords three ounces of an acid, which is 
colleéted in the bottle, with a {mall quantity of water, added 
by alittle at atime. This-is the phofphorous acid. 

Thefe four procefles afford the acid of phofphorus in two 
different ftates, accordingly as it contains phofphorus not de- 
compofed, or entirely burnt, and faturated with oxygen. 
Thefe two acids exhibit phenomena, with re{pect to each 
other, fimilar to thofe exhibited by the fulphuric and fulphure- 
ous acids: This is the reafon of the {mall difference between 
the refults obtained by Sage and Lavoifier, in the combinations 
of this acid, as related in the Memoirs of the Academy for 

1777. We call the firft, or that in which the phofphorus i isfa- 
turated with oxygen, phofphsric acid ; and the fecond, which is " 
not entirely faturated with oxygen, we call the ET ai he acid. 7 


oF the Phofphoric Acid. 


The pure photphoric acid, obtained without addition of wa- 
ter, and in vital air, has the form of white, fnowy, light, deli- 
quefcent flotks, of a very ftrong acid tafte. By expofure to 
the air, it ftrongly attraGts humidity. When placed in conta 
with a {mall quantity of water, it melts, or is difolved ealily, 
and affords a white fluid without {mell, of an oily confiftence, a 
very ponderous, of a tron gly acid tafte, and rapidly converting | 
blue vegetable colours into red. If it be expofed to the ac- j 
tion of heat in a retort, pure phlegm i is obtained ; the acid be- | 
comes concentratec and acquires a greater {pecific gravity a : 
even the fulphuric acid, gradually becomes more confiftent 
lofes its tranfparency, and refembles a foft extrad : lattly, 
when urged-by a violent heat, it melts into a hard, very 
electric, and infoluble tranfparent glafs, which prefents no | ; 

| 
; 
, 
| 


« 


= <2 


of phofphorus depends on a more intimate combination between 
the acidifiable bafe and oxygen, and the feparation of part of 
oF lntter. ,This idea, refpecting the more intimate adherence 

oxygen in the phoiphoric glafs, which being. no longer acid, 


difficulty of obtaining phofphorus from it by the addition of 


charcoal, and by the race of giving a high temperature EO yi 
the mixture for that purpofe. | 


a's Lt 
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If phofphoric eid: obtained by the flow rebate, or 
phofphorous acid be heated in an open veflel, {mall flames arife, 
from time to time, accompanied with the fmell of garlick, which 


_doubtlefs are produced by a portion of phofphorus not yet en- 


tirely burned. In thefe circumftances, the acid becomes con- 
centrated and ‘ary; and at laft melts, in the fame manner as 
when treated in a clofe vefiel. y | 

The concentrated phofphoric acid very quickly attraéts the 


-moifture of the air ; ; it unites to water with heat, combines 


with a great number of fubftances, and prefents peculiar pac 
nomena in thefe combinations. i 

The liquid phofphoric acid does not appear to aét on filice- 
ous earth, according to the experiments of Bergman and Mor- 
veau; but it aéts on glafs, as appears from the experiments of 
Ingenhoufz and Prieftley. When urged by the blow-pipe to- 
gether with alumine, it boils; and the phofphoric acid, melted 
in Heffian crucibles, gives them a vitreous age vee glaze, 


as Morveau remarks 4. a 


It unites with barytes, and appears to prefer it to‘all other 


bafes, except lime, according to Bergman’s table of attractions. 


The properties of barytic phofphat are not yet known ® 

_ The phofphoric acid diflolves carbonat of magnefia eiek ef. 
fervefcence ; the falt it forms with this fubftance is of difficult 
folubility ; a well faturated folution, after twenty-four hours 


‘repofe, affords eryitals in very flender, fmall, flat needles, feve- 


ral lines in length, and obliquely cut off at each end; it often 
affumes the form of a tranfparent jelly; when expofed to a — 
gentle heat, they become reduced to powder: the fulphuric 
acid decompofes this falt, according to Lavoifier °. 

The phofphoric acid, poured into lime water, precipitates it 
in the form of a falt {carcely at all foluble, which does not ef~ 
fervelce with acids’; it is decompofed by the mineral acids, but 


not by the cauftic frxed alkalis. This falt is of the fame na 


ture as the-bafe of bones. An excefs of the phofphoric ‘acid 
enders the calcareous phofphat foluble in water; but it is 


’ ues by magnefia, lime, canftic fixed alkali, and even 


by ammoniac, all which deprive it of its excefs of acid. The 
calcareous phofphat is not decompofed by cautftic alkalis, though 


_it is by the carbonats of potafh and of foda. © The folid matter 


of hones is a fuperfaturated phofphat of lime 4. 


\ 
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The bhblatione acid, faturated with potafh, forms a very 
foluble falt, which, by evaporation and cooling, affords tetra- 
hedral cryftals terminated by four-fided pyramids, whofe fides 
correfpond with thofe of the prifms: this phofphat of potafh 
diffolves much more completely in hot than in cold water; 
it expands on hot coals, and melts but with difficulty: when 
melted, it lofes its faline tafte; it precipitates the nitric fo- 
lution of filver, of a white colour, and that of mercury of a 
yellowifh white : it is decompofed by lime water, which has 
a ftronger affinity than potath to the phofphoric acid «. 

Soda, united with the phofphoric acid, produces a falt of an 
agreeable tafte, fimilar to that of the muriat of foda. The 
phofphat of foda does not cryftallize ; it is reduced, by evapo 
ration, into a gummy deliquefcent matter, tenacious and adhe- 
five, like turpentine *. J have obferved in this thick matter 
needles difpofed in radii, which indicate a commencement of 
cryftallization ; but if a little more foda than is requifite for — 
faturating the acid be added to this falt, a change of its proper- 
ties is inftantly effected ; its tafte becomes urinous ; it changes 
the fyrup of violets to a green; cryftallizes in large parallelo. | 
grams, and efforefces in the air. In fhort, it acquires all the 
properties of fu/ible alt with bafe of natrum, which is /uper/aturat- 
ed phofphat of foda. This falt does not afford phofphorus with 
carbon, no more than the phofphats of barytes, lime, potath, 
and foda: Hence it appears, that the phofphorous acid mutt 
be in a difengaged ftate, in order to be decompofed by carbon‘. 

Ammoniacal phofphat, formed by the combination of the 
phofphoric acid with ammoniac, is more foluble in hot water 
than in cold ; and by cooling affords cryftals, which, according 
to Lavoifier, refemble thofe of alum. I have obferved that 
when the combination is accurately neutral, it is very difficult 
to obtain it cryltallized, and that it almoft totally evaporates 
by a gentle heat ; but an excefs of ammoniac favours the cry- 
ftallization of this falt: a fmall quantity of the phofphat of 
foda produces the fame effect, and in this ftate it is that we 
obtain it from urine. Barytes, lime, and alkalis decompofe 


* In England the phofphat of foda is prepared on a large fcale, and fold in 
pharmacy in beautiful cryftals, like fulphat of foda; it is ufed as a purgative. 
2 
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the ammoniacal phofphat : fire readily difengages its ammoni- 
ac, and it is on this account that it Hons Bnew noma with 
charcoal®, 

The phofphoric acid decompofes the fulphat, the nitrats, 
and the alkaline muriats, by the dry way, and difengages their 
acids, by reafon of its fixity ; but it yields its bafes to them 
.by the humid way. 

The phofphoric acid, in its Guid ftate, acts daly on a {mall 
number of metallic fubftances: it readily diffolves zink, iron, 
and copper; thefe folutions do not afford cryftals by evapora- 
tion, except that of iron, which appears capable of cryftalliz- 
ing; the others are reduced into dutile and foft maffes, re- 
fembling extracts : if they be urged by heat, they throw out 
{parks, and appear to form true phofphorus. Margraaff, and 
the academicians of Dijon, have examined fully the ation of 
this acid on the metals. 

The phofphoric acid likewife precipitates. certain metallic 
folutions ; fuch as thofe of mercury and filver, by the nitric 
acid, in which it occafions precipitates. 

The nitric and acetous folutions of lead are equally preci-~ 
pitated by the phofphoric acid, and by the foluble phofphats : 
the precipitate afforded by the decompofition of thefe laft, or 
the phofphat of lead, affords phofphorus by diftillation with 
charcoal. 7 

This acid re-aéts on oils, and exalts their fmell; to fuch 
oils as have no fmell it gives a fweet, and as it were, ethereal 
{mell ; it thickens fome oils. 

When diftilled from charcoal, in its dry ftate, it affords phof- 
phorus. 

When heated in a retort with alcohol, it afforded the aca- 
demicians of Dijon a liquor ftrongly acid, of a penetrating 
and difagreeable fmell, which burnt with a fmall quantity of 
{moke, and exhibited fome of the properties of ether. The 
phofphoric acid was rendered volatile in this experiment, and 
appeared from the acidity of the produd, to have acquired the 
properties of phofphorous acid. Lavoifier has obferved, that 
heat is produced in this mixture; yet moft chemitts confider 
the phofphoric acid as infoluble in alcohol. Margraaff, Rou- 


‘ ‘ne Scheele, Wenzell, Laffone, and Chaulnes, have directed 
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the ufe of alcohol to purify and feparate the phofphoric acid 
‘from the different foreign fubftances it may contain. Laftly, 
The phofphoric acid, holding in folution the phofphat of foda, — 
affords, by fufion, a hard, infipid, infoluble, non-deliquefcent, 
and opake glafs, fimilar to that afforded by fufi ble falt oe fy 
when urged by the fire. 

We muft likewife obferve, that the phofphoric acid, erhiet | 
was formerly fuppofed to be peculiar to urine, exifts in many 


animal matters, as we have already feen, and will hereafter 
be pointed out. Margraaff difcovered it in vegetables, and Bers — 


thoillet has found it in all thofe Which afford ammoniac by di- 
ftillation. Mr. Haflenfratz. has'extracted it from a great num-., 
ber of plants which grow in thé marihes, and from the earthy 


part of turf. - ‘Tt has been found in many minerals, and in par- 


ticular in lead andi iron, in which it. feems to have been afford. 4 
ed by the decompofition of animal fubftances. Laftly, Prouft — 
has found it combined with lime, in a {parry ftone: from 
Spain; and Vauquelin has sich traces of if in many cal- 
eareous fubftances. : | 


é ge Concerning the Phofphorous acid. 


We have obferved, that when phofphorus burns flows 
ly, and does not become entirely faturated with oxygen; it 
forms an acid different from the former, and which has the 
. fame relation to it as the fulphureous has to the fulphuric 
acid, the nitrous to the nitric, and the acetous to the acetic 
acid: this diverfity of the proportion of oxygen in this acid, 
caufes a very great difference’ in its properties, as is obferved 
in the other three acids. ‘The phofphorous acid may likewife 


be confidered as the phofphoric acid, holding a fmall quantity — 


of phofphorus in folution. ‘This acid. aflumes a fetid and dif- q 


agreeable fmell when it is rubbed, and efpecially when it. is eS 
heated ; part is volatilized in the form.of a white vapour, 
which is very acute and penetrating: it is therefore much | 


more volatile than the phofphoric acid; but this. phofphos 
rous acid never rifes wholly i in vapour like the fulphureous 
acid, and always contains a greater or lefs quantity of phof- 
‘phoric acid, for which reafon it leaves a vitreous refidue, or 
melted phofphoric oxyd, when treated with a ftrong heat. OTs 
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may be prepared. by decompofing | the phofphoric acid, and | 
there is always a certain quantity difengaged in the’ operation 
at making phofphorus. All the diftinctive properties of the 
: -phofphorous acid have not been examined in detail; but thofe 
which have been obferved, are fufficient to indicate. the differ. 
~ ence between this acid and the phofphoric acid. Sage, in the 
Memoirs of the Academy for the year 1777, has fhown fome of 
the chara@eriftic properties of the phofphorous.acids. Ac- 
cording to this chemift, the falt which refults from the acid 
_ obtained by the deliquium of phofphorus, when united. to pot- 
_ ath, or the phofphit of potath, is not deliquefcent; the phof- 
 phit of foda is likewife cryftallizable, and not deliquefcent ; 
~> the ammoniacal phofphit, on the contrary, attracts the humidi- 
ty of os air h ; 
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Pv inguelin ie given a valuable memoir on the raebinecoayale phofphoric 
acid, ip the Journal de 1’ Ecole Polytechnique. The following notes are taken from 
| that memoir. cae 


PHOSPHAT OF ALU MINE. 


> 'Tars falt is almoft infoluble in water, but it becomes fo by an excefs of acid, It 
melts with the blow-pipe into a tranfparent glafs, without undergoing decompofi- 
tion, . It is decompofed by alkalis, and by the other earths. ; Mineral acids produce 
the scape effect. 


~ 


PHOSPHAT OF BARYTES . 


Ba ieaecaiedcnd, in many of its properties, the phofphat of lime. Like it, it is info- 
*  Iuble in water; indecompofable by alkalis and earths, decompofable by mineral - 
acids, and even by fume of the vegetable. It differs from it, however, in not being 
foluble in water, by.an excefs of acid, or pihey the. addition of any other a which 


does not decompofe it. "ae 
* Phofphat of barytes melts siti the egboaate ~ it be melted upon carbon it 
 -gives.out a yellow phofphoric flame. re Gok Baws 


This falt may be formed either: by Sean pure bobies or the cabbies of ba. 
- pytes, immediately with phofphoric acid; or by mixing a barytic falt diffolved in 
ig ‘water, fuch as the muriat, oy nitrat, with the phofphat of potafh, foda, or ammo- 
_ Riac. The phofphoric acid unites with the barytes, while the other falt remains 
Pia diffolved i in the water. Alkaline carhonats decompofe the phofphat of barytes, 
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either cold or hot, but the carbonat of ammoniac is unable to produce the effec 
when heated. This falt has not yet been applied to any ufe. It may be em* 
ployed with advantage to feparate the fulphat of lime which adheres to the phof- 
phoric acid obtained from bones. In boiling thefe fubftances together, the ful- 
phuric acid unites to the barytes, and the lime to the phofphoric acid. ‘By this 
procefs, two falts, perfectly indiffoluble, are produced. 


PHOSPHAT OF MAGNESIA. 


€{Y wave difcovered.a method of obtaining a {peedy cryftallization of this falt, 
in pieces of two or three inches long, and fometimes two or three lines of thicke 
nefs. This method confifts in mixing together equal parts of fulphat of magnefia, 
and phofphat of foda, diffolved in water. There is at firft no apparent action be- 
tween thefe two fubftances, but at the end of twenty-four hours, tranfparent 
prifmatic cryftals are formed, which vary in fize according to the quantity of falts 
which have been employed. 

_ This fubftance, when expofed to the air, foon lofes its water of cryftallization, 
and is reduced to a powder. It has no fenfible tafte, and melts eafily with the 
 blow-pipe into a globule, which preferves its tranfparency after cooling, _ 

It is decompofed by the fixed alkalis, but not by ammoniac. On the contrary, 
magnefia decompofes completely the phofphat of ammoniac, particularly when af- 
fifted by heat. ‘The phofphat of magnefia unites eafily with ammoniac, and forms 
with it a very infoluble triple falt. : 

Lime and barytes decompofe the phofphat of magnefia, as ae be feen oy pour- 
ing a folution of thefe earths into a folution of this falt. 

The decompofition of this falt is effected by the mineral acids ; ; they unite with 
the magnefia, and leave the phofporic hin free in the liquor. It is decompofed 
alfo by the alkaline carbonats. 


a a SPS er 
PHOSPHAT OF LIME. 


* Turs falt exifts in great abundance in nature. It forms nae maffes i in the mi- 
neral kingdom, and conftitutes the bafis of the hard parts in animal bodies. It is 
found too in {mall quantity in the afhes of vegetables, . 

‘This falt is rendered foft, or undergoes a kind of imperfe& fufion by heat, which 


gives it the appearance of baked porcelain. Bones, however, expofed to the ac- | 


_tion of a very violent fire, give out a yellowifh phofphoric light; but this is feeble, 
and very foon ceafes. Perhaps it is owing to the {mall quantity of phofphat of 
ammoniac contained in the bony plates, or in the membranes which furround 
them. An excefs of acid, or even the addition of the acetic acid, renders this falt 
foluble in water. 

The mineral and oxalic acids produce only a partial decompofition of this falt. 
They take from the Press acid enly about 0,40 parts of the lime, with which 
it is combined. 

In the precefs for obtaining phofphorus, hydrogen gas and carbonic noe are 
difengaged at the commencement of the operation; fo thule when the phofphoric 
acid begins to be decompofed, the hydrogen gas diffolves a fmall portion of the 
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phofphorus, and acquires the sae of fhining in the dark, when it comes into | 
contact with the atmofphere. In this experiment, the carbon, in a high ‘tempera- 
ture, has a greater affinity for oxygen than the phofphorus. The phofphorns again 
feems to have a ftronger affinity pele the hydrogen, fince the water is decompofed 
before the phofphoric acid. 

‘The pholphorus is purified from the charcoal which it contains, by melting it in 
warm water, and pafling it feveral times through chamoy leather. 


— 


PHOSPHAT OFPOTASH. 


¢ Ir is alfo decompofed by barytes. Some experiments feem to prove, that it is 
decompofed by foda, which appears to have a serene Se attraction for the phofpho- 
ric acid than potafh, 


PHOSPHAT OF SODA. 


f£ Tris falt melts eafily, and favours greatly the fufion of fimple and compound 
earths, as well as metallic oxyds. It is on this account that it is much ufed in ex- 
periments with the blow-pipe. 
It is decompofed by lime and barytes, and by calcareous, magnefian, barytic,. 
‘and aluminous falts, in confequence of a double decompofition, The greater 
part of metallic oxyds are alfo decompofed by phofphat of foda. In this way, 
paca oxyds may he fpeedily formed. 


PHOSPHAT OF AMMONIAC. 


® Tus falt always accompanies phof phat of foda in animal matters. They feem 
to form a kind of triple falt. — 

It is decompofed by heat; the ammoniac efcapes in the gafeous form, and the 
acid remains in the retort in a vitreous form. It produces the fame effects with 

neutral and metallic falts as the phofphat of foda. 


PHOSPHITS 


h Have many properties in common with the phofphats. They are diftinguifh- 
ed from the phofphats, by affording, during difiillation, a {mall quantity of phof- 
phorus, and by emitting a lively light, when heated with the blow-pipe, even up- 
on an incombuftible fupport. They poffefs, in common with fome other falts, the 
property of precipitating gold, in its metallic ftate, from its folutions, and of de- 
tonating, by percutlion, with oxygenated muriat of potafh, 
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‘»  PHOSPHIT OF POTASH. 


& re ts) 


Tus falt cryfallizes very readily by cooling, when the water in which it is 
diffolved is fufficiently evaporated. Its form appears to be a four-fided prifm, ter- 
minated flopewife. Its. tafte is flightly penctrating. It is very foluble. Heated 
with the blow-pipe, it fwells, and melts, without emitting, like the other phof- 


prits, phofphoric light. It is colle&ted, by melting it, into a traniparent globule 


which cryftallizes, and becomes epake by cooling. 

It is decompofed by lime and barytes, which produce copious precipitates ina 
folution of this falt. The fulphuric, nitric, and oxalic acids, &c. feparate the 
_ phofphorous acid from its, alkaline bafe, the oxygenated muriatic acid converts it 


into a phofphat. 
* 


It confifts of Potath, ey Ne aoa 49:494 


Phofphorous aid, - 39,466 
Water, Ce ae, 11,I1o 


‘ . PHOSPHIT OF oo Sars 


Is very foluble in water, requiring in the erties temperature 'of the atino- 
{phere only two parts of that liquid to diffolve it. Its folution, when fubjeéted to a 
flow evaporation, exhibits at firft on the fide of the capfules, fmall plumofe Cry~ 

’ ftals like thofe of fal-ammoniac; afterwards {quare laminz are formed.on ‘the furface 
of the liquor, which feemed to be formed by the union of four triangles. Some por-- 
tion of this falt affume the form of the pappus, or down.of fome vegetable feeds; but 

in examining thefe with a good glafs, they appear to be compofed of a great WE 6s 
of fmall cubes, which come very clofe together, but do not unite, for we can. 
eafily fee the fpace which feparates them. 


ad 


e 


It decrepitates with the blow-pipe, and gives out a Shothareneal aac? It - 


then melts into a glafs, which fpreads on the : feppart, and becomes re by” 


we ys falt confifts of * 


Soda, ” =e 23 ‘ 80 
Phofphorous Acid, - 16,320 . 
Water, - - - 60,000 


PHOSPHIT OF AMMONIAC 


Has a very ftrong peticttating tafte. It creeps up the fides of ie veilels 
in which it is evaporated, It cryfallizes in the form of very long fine tranfparent 
needles, fo that it is difficult to determine by the fight alone, the form and 

_ the relation of its angles, a 

It boils up and fwells with the blow-pipe, giving out after a few feconds, a 
great quantity of phofphorated hydrogen gas, which inflames 1 in the air, and forms 
very beautiful circles of white fmoke. This experiment proves, that phofphorus, 
in a high temperature, when aflifted by the prefence of ammoniac, poffeffes the 
property of decompofing water. The oxygen of the water, combines with on@ 


* ; ‘ 
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portion of this inflammable fubftance, and its hydrogen with another portion, to 
form phofphorated hydrogen gas, which aetna as ia as it comes into contact 
with the air. ‘s 

It is decompofed by diftillation in a retott. The ammoniiac is difengazed partly 
in a liquid ftate, and partly in the ftate of a gas, which retaifis phofpliorus in fo- 


Jution, but which does not inflame, It gives out a phofphorefcent light, when ~ 


mixed with oxygen gas. What remains in the retort is vitreous phofphoric acid. 


It is decompofed by potafh, foda, lime, and barytes, for the folutions of thefe 
earths occafion a copious precipitation in that of phofphits of ammioniac, A 


ftrong fmell of ammoniac is perceived during the action of the fixed alkalis. Te 


precipitates nitrat of mercury, of a white colour, but the phofphit of mercury 


which refults, foon becomes of a grey colour, particularly the part which is ex- 


pofed to the light. It confilts of 


2% : Ammoniac, *« . + - 51 


eid, 1% - - “ 26 
Water, - - - - 23 


PHOSPHIT OF LIME. 


Tux phofphorous acid forms with lime a very intimate combination, which is 


; very infoluble in water, and which has no perceptible tafte. tt is rendered fo- 


luble by an excefs of acid, and this triple union affords {mall hard and brilliant cry- 
flals, by a careful evaporation. Thefe cryflals aré to fmall to enable us to de- 


termine their form. ‘he phofphorous acid, appears to adheré ‘ftrongly to the 


phofphits of lime, for it is impofiible to feparate it by frequent wafhings with 
water. This excefs of acid is taken from it by all the earthy and alkaline fub- 
flances, although thefe have for the phofphorous acid, lefs affinity than linte, 
which feems to prove, that the acid in this combination is retained by two dit. 
ferent forces. 

It melts with the Pawigine, emitting a Sisk oseteer light, and forming into’ 


a globule, the tranfparency of which remains after cooling. Its fufion is promoted 


by an excefs of acid, and the glafs which it affords is more tran{parent. Lime 
feems to have, of all fubftances, the ftrongeft affinity for phofphorous acid. It is 
decompofed by the mineral, and even by fome of the vegetable ret ede fuch asthe — 


oxalic, led tartaric, &c. It confifts of; ~ 


s 


Lime, = = - - ae 


oe ects Spas ia Galen estoy, 


. 


° 


Waters te Te = 15 


seth .PHOSPHIT' OF BARYTES, 

It is difficultly foluble i in water. Lime water forms with the folution however 
an evident cloud, The folubility of this falt, is greatly increafed by an ‘excefs of 
acid, fo that it affords by fpontaneous evaporation fine needle-like cryftals, fo 


fmall indeed, that it is impofible to afcertain their exact form, The falt in this. 
ftate, has the fame habitudes with water, or the acidulous phot st lime. 


“Val. Ui. 
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The atic acid forms i in its, (olution, 4 cry ‘Aalline. depolite, compofed of fal! 
and long needles, Thefe cryftals are a combination of oxalic acid and barytes : am- 
mioniac takes the excefs of acid from the phofphit of barytes, which is pr ecipitat- 
ed in the form of a white cloudy powder. This powder i is {oluble, like the phof- 
phit of lime, in acetous acid, although this acid is unable to decompofe thefe falts. 

Phofphit of barytes melts with the blow-pipe into a globuble, which i is covered 
with fo ftrong a light, that it is impoffible to look at for a few feconds. without 
injuring the eyes. This globule, which is tranfparent during fufion, ‘becomes 
opake by cooling. . With the exception of lime, the earths and alkalis produce no | 
change on this falt. ‘The mineral, and feveral of the vegetable acids decompofe 
Sty jktis compofed gf 


' Barytes, we Ake 51,230 
‘ Acid, is ae a 41,770 
Water, - - 7,000 


PHOSPHIT OF MAGNESIA. 


_ 'Turs falt is flightly foluble in water, without the affiftance of an excefs of acid. 
j It has no fenfible tafte, and effervefces in the air like phofphat of magnefia. | 

It fwells fuddenly with the blow-pipe 5 inflames and emits a greenith phofpho- 
ric light: it melts into a globule, which acquires a milky « colour by cooling. , 

It is decompofed by 1 the fixed alkalis, lime, and magnefia. Ammoniac ‘/pro- 
duces only a partial decompofition, and forms with it, as with all othe magne- 
fian falts, a triple. fale, poffefling peculiar properties. 

The fulphuric, nitric, muriatic, fluoric, citric, oxalic, ney tartarous acids de- 
compofe it by difengaging its phofphorous acid. 

The oxygenated muriatic acid converts it intoa phofphat, by burning the {mall 
quantity of rite eos which it contains. It confilts of 


Magnefia, - “= 20 
Acid, - - - a4 if 
Water, - - 36 + 


PHOSPHIT OF ALUMINE. 


\ 


Ir is very foluble in water, without an excefs of acid, in which it differs from 
the phofphat, which is infoluble, and which becomes fo only by an excefs of acid. 
Evaporated with a gentle heat, it exhibitsno mark of cryftallization, no faline 
depofite; on the contrary, it forms a tranfparent ductile mafs, which has a ftrong 

-refemblance to a foft gum. ‘This falt has an aftringent tafte. Placed on burning 
charcoal, it fwells up like alum, and emits a beautiful phofphoric light. 

It, preferves the volume it acquired in {welling, and becomes very light and 
f{pongy. It does’ not attract humidity from the air, but remains dry and tran{pa- 
rent. Alumine has the weakeft attraction of alkaline and earthy matters, for 

phofphorous acid, fo that it is eafily a aaah The greater part of acids 
decompofe it. 

Vaiguelin remarks, that were we to judge by analogy of the properties of com 
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pound fubftances, we fhould be led to believe, that the phofphits muft be very com- 
_ buitible, as they contain a portion of unburnt phofphorus, which has fo ftrong an 
attraction for oxygen, that it will unite with it in every temperature. But this is 
contrary to obfervation; for the phofphits remain for months, either in the liquid 
_ or folid flate, without undergoing the fmalleft alteration. Sulphits, on the con- 
trary, are in the} fame circumftances foon changed into fulphats. He ingeni- 
oufly accounts for this difference, in the following manner. 

The combuftion of a body takes place mere eafily and fpeedily in eipanin 
with other bodies, which increafe its affinity. It is in this way that metals dif- 
folve much more rapidly in water mixed with an acid, than they do in pure wae 
ter. It/is'on the fame principle, that the nitric acid yields its oxygen to gold, 
when it ismixed with muriatic acid; though, if alone, it does not part with any, 
becaufe the affinity of the nitric acid for the oxyd of gold is not fufficient to pro- 
duce the decompofition of a part of the acid. It is therefore the pre-cxifting affi- 
nity of the oxyd of gold for the muriatic acid, which is very ftrong, that fa- 
vours the oxydation of that metal. Itis alfo in this manner in confequence of 
the greater affinity which alkaline and earthy bafes have for the fulphuric and 
phofphoric acids, that’ thefe bafesfolicit, as it were, the fulphits and phofphits to 
_ abforb a freth quantity of exygen, in order to unite with their acids more clofely 
or completely, But as the fulphuric acid has a much ftronger affinity for alkaline 
fubftances than the phofphoric, the combuftion of the fulphits muft:be more ra- 
pid than that of the phofphits. In addition to this, there feemsto be a greater 
difference between the affinity of the‘fulphuric and‘fulphurous acid for thefame’ fub- 
ftances, than between that of the phofphoric and phofphorous; the-phofphorus in 
_ the phofphorous acid being in a flate of much more complete combuftion than the 
fulphur in the fulphurous acid; fo that being furrounded by a great number of 
particles of oxygen, its affinity for this principle i is proportionally diminifhed, and 
confequently the combuftion of the phofphits 1 is rendéred ‘lefs energetic. 
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CHAPTER XII. 


' CONCERNING THE SOFT AND WHITE PARTS OF ANIMALS AND 
THEIR MUSCLES. 


AruoucH the analyfis of the folid parts of animals be lefs 
advanced than that of their fluids, yet we begin to acquire 
fome knowledge of the different matters which compofe them ; 
it is more efpecially afcertained that the difference between their 
texture or formation indicates a difference in their principles. 
This affertion will be confirmed by a comparative examination 
of the foft and white parts, with the mufcles and bones. — 

All the foft‘and white parts of animals, fuch as the mem- 
branes, the tendons, the aponeurofes, the cartilages, the liga 
ments, the fkin, contain, in general, a mucilaginous fubftance, 

very foluble in water, and not at all foluble in alcohol, which 
is known by the name of je//y. To extraét this jelly, the ani- 
mal parts muft be boiled in water, and the decoétion fie 
ed till it becomes a folid and tremulous mafs by cooling ; ; 
ftronger degree of evaporation. affords a dry, brittle, trans 
rent fubftance, known by the name of g/ue. : : 

Glue is prepared with all the white parts of itate au cal 
fkin, the cartilages, and the feet of oxen, are ufed to prepare 
the ftrong glue of England, Flanders, Holland, &c. The fkins 
of eels afford the bafe of gold fize, and with old white leather 
gloves and parchment, a kind of glue ufed by painters, &c. is 
made. There are fcarcely any animals, whofe tendons, carti- 
lages, nerves, and more efpecially the fkin, will not le to 
prepare thefe different kinds of glue. | 

It muft be here obferved, that glues differ from each other — 
in their confiftence, tafte, fmell, and folubility: there are 
fome which readily become foft in cold water, others are not 
diffolved but in boiling water.. The beft glue is tranfparent, 
of a yellow brownith colour, without fmell and tafte, entirely 
foluble in water, with which it forms a vifcid uniform fluid, : 
that preferves an equal degree of ete and tranfparency in 
all its parts as it dries. 


Animal jelly does not differ from glue properly fo called, but j 
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in its poffefling a lefs degree of confiftence and vifcidity. The 
~ firft is more efpecially obtained from the foft and white parts 
of young animals ; it is likewife found in their flefh, mufcles, 
fkin, and bones. Glue is obtained only from animals of a 
greater age, whofe fibres are ftronger and drier. Thele two 
‘fubftances, however, exhibit the fame chemical properties ; 
and therefore we fhall {peak of ia jelly afforded by the. carti- © 
lages or membranes of veal. 

In its natural ftate, jelly has no fmell, and but a faint tafte: 
by diftillation in the water-bath, it affords an infipid and in- — 

odorous phlegm, capable of putrefaction; in proportion as it 
lofes its water, it aflumes the confiftence of glue, and when 
entirely dried, it refembles horn; when expofed to a ftronger 
fire, with accefs of air, it fwells, liquifies, and becomes black, 
emitting an abundant fume, of a fetid {mell; it does not. take 
fire without expofure to a violent heat, and even then not rea- 
dily ; by diftillation in a retort, it affords an alkaline phlegm, 
an empyreumatic oil, and a fmall quantity of ammoniacal car- 
bonat ; it leaves a large mafs of charcoal, difficult to incinerate, 
which contains muriat of foda, and calcareous phofphat. 

Jelly; when expofed toa hot and moift air, becomes firft 
acid, and foon after putrid. 

Water diffolves it in all proportions ; acids, and efpecially 
alkalis, diffolve it readily ; the nitric acid difengages azotic 
gas. Moft of thefe properties fhow a refemblance. between 
jelly and the infipid vegetable mucilages; if we except thofe 
of affording ammoniac by heat, and azotic gas by the nitric 
‘acid : and may not thefe laft be attributed toa portion of albu- 
minous matter, which the water extracts at the fame time with 
the gelatinous fubftance, efpecially when jellies or glues have 
_ been prepared by {trong decoétion long continued *. 

The mufcles of animals are formed of a parenchymatous and 
cellular fubftance, in which different humours are contained, 
partly concrete, and partly fluid. Thefe humours are com- 
pofed, 1. Of a red and white albuminous fluid. 2. Of a gela-_ 
tinous mucilage. 3. Of a mild oil, of the nature of fat. 4. Of 
a peculiar extraftive fubftance. 5. Laftly, of a faline matter, : 
whofe nature is but little known. The analyfis of flelh, when . 
- diftilled in a water-bath, affords an infipid water; and in a re- 
Z ij 
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tort an alkaline phlegm, an empyreumatic oil, and ammonia- 
cal carbonat; which leaves a charcoal, from which a {mall 
quantity of fixed alkali, and muriat of potath or of foda, are 
obtained by incineration: thefe properties difcover nothing 
which can be depended on refpecting the nature of the princi- 
ples. It is therefore neceflary to have recourfe to methods, by 
which thefe fubftances may be extracted without aibgrathOny 
and afterwards examined feparately. : 
Thouvenel, who obferved thefe different fubieneess forced 
the fluids contained in the mufcular {ponge by preflure, coa~- 
gulated the albuminous part by the action of heat, and ob-— 
tained the falt by evaporation. He diflolved and feparated 
the gelatinous mucilage by means of water, and ufed al- 
cohol to feparate the falts and extract from the jelly. The 
accurate feparation of thefe different matters is, in general, 
very difficult ; becaufe they are all foluble in water, and al- 
cohol diffolves the faponaceous extract, anda part of the falt 
at the fame time. The procefs which fucceeds beft, appears 
to be the following: The fleth is firft wathed in cold water, 
which takes up the colouring matter with a part of the falt ; 
the refidue being digefted in alcohol, gives out all the extrac- 
tive matter, and a portion of falt to that menftruum. Laftly, 
the remaining mafs being boiled in water, gives out its gela- 
tinous part, and likewife thofe portions of extract and falt, 
which efcaped the action of the former menftrua. By flow- 
ly evaporating the water firft employed, without heat, the 
albuminous part coagulates, and is feparated by the filter, 
and the faline matter may be obtained by a fucceeding evapo- 
, ration; the alcohol likewife being evaported, affords the co- 
loured extractive matter ; and laftly, the decoction affords the 
jelly and the fat oil which {wims at the furface, and fixes by 
cooling. After the extra¢tion of thefe different fubftances, no- 
thing remains but the fibrous matter, which is white, infipid, 
infoluble-in water, contraéts and curls up by heat, and by di- 
ftillation in a retort, affords much ammoniac, and a very fe- 
tid oil. A large quantity of azotic gas is obtained from this 
fubftance by the adtion of the acid of nitre. In a word, it pof- 
. fefles the characters of the fibrous part of the blood ; 3 it there- 
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fore appears to be proved, that the mufcular organ, is the re- 
fervoir, in which the action of the vital powers “depofites the 
fibrous matter, which becomes concrete “by reft : and which 
appears to form the bafis of that animal | property which phy- 
fiologifts call irritability. 3 

Nothing remains now but to examine the properties of each 
of the fubftances of which the fleth of animals are compofed, 
in order to afcertain its nature with accuracy. 

~The albuminous matter, the jelly, and the fat part, are al- 
ready known ; the firft perfectly refembles the ferum of blood. 
We mutt obferve, that it is this fubftance which, ‘coagul lating 
‘by the heat of water, in which animal food is boiled, produces 
the fcum which is carefully taken off. This feum is of a dirty 
red brown, becaufe the red colour is altered by the heat of 
ebullition. The jelly extraGted from flefh caufes foups, pre- 
pared with the fleth of young animals, which contains it In 
greater quantities ‘than that of older animals, to affume the 
iat of a tremulous mafs. It is abfolutely fimilar to that 
which conftitutes the foft and white parts of animals, whofe 
properties have been explained in the preceding article. The 
fat fubftance which forms the flat and round drops that float 
on the furface of broths and foups, and become folid by cool-. 
ing, has all the characters of greafe. Tt only remains, there- 
fore, to examine the extractive matter, and the falt, obtained i in 
“the analyfis of the mulcles | 

The fubftance which Tiogvenal calls the mucous extractive 
fubftance, i is foluble in water and alcohol ; 5 it has a ftrong tafte, 
whereas jelly has none. When it is very concentrated, It is _ 
acrid and bitter ; and it has a. peculiar aromatic fmell, which 
fire developes. This fubftance gives the colour to ‘foups, as 
well as the tafte and agreeable {mell which are well known. 
When they are too much evaporated, or the quantity of flefh 
is too great in proportion to the water, foups are high colour- 
ed, and more or lefs acrid. The action of | fire developes and 
exalts the tafte of this extractive fubftance, fo as even to give 
it the tafte of fugar, or carainel, ‘as is obferved on the furface 
of ‘roatt meat, which i is commonly called the cr ‘ped part. If we 
further examine the properties ‘of this extraétive fubftance 
when evaporated to drynels, we obferve, that its tafte i is acrid, 
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bitter, and Gdline' ; that it fwells and liquifies on hot coals, 
emitting a penetrating acid fmell, fimilar to that of burnt fu- 
gar ; that it attraéts moifture when expofed to the air, and ac- 
quires a faline efflorefcence on its furface; that it becomes. 
four, and putrefies in a warm air, when diluted with a certain 
quantity of water ; and. laftly, that it is foluble in alcohol. 
All thefe ‘characters indicate a refemblance between this acid 
and the faponaceous extracts, and faccharine matter of vege- 
tables. 3 | 

The nature of this falt which cryftallizes i in the flow evapo- 
ration of the decoétion of fleth, is*not yet perfe@ly known. 
Thouvenel obtained it in the form of down, and that of irre- 
gular cryftals. This chemift thinks that it is a perfe@tly neu- 
tral falt, confifting of potath, and an acid which has the charac- 
ter of the phofphoric acid in frugivorous quadrupeds, and that 
of the muriatic acid in carnivorous reptiles. Though this 
{alt may be confidered as unknown, till a fufficient quantity 
fhall have been collected, to admit of its being examined with 
accuracy ; yet it is very probable that it confifts of phofphat 
of foda and ammoniac, and that even calcareous phofphat may 
be contained in it. Thefe falts are indicated even with excefs 
of acid, as in urine, by the teft of lime water and ammoniac, 
which form white precipitates in the deco¢tion ; and the nitric 
folution of mercury, which affords a rofe-coloured precipitate 
with the fame liquor. 

We may likewife add, that the moft abundant fubftance, a 
that which conttitutes the proper character of mufcular flefh, 
is the fibrous part. This matter is depofited by the reed 
which contains it in a large proportion, and is of great import- 
| ance in the animal economy. Its nature and properties have 
not been fufficiently attended to in phyfiological inquiries 
refpedting the quantity and weight of mufcular flefh compared _ 
with the other organs. ‘The characters which diftinguith this 
animal matter are, I. That it is not foluble in water. 2. It 
affords a larger quantity of azotic gas by the nitric acid, than 
any other fubftance, and afterwards affords the oxalic and ma- 
lic acids. Bhan quickly putrifies when moiftened, and affords 
much ammoniacal carbonat by diftillation. 

Thefe properties fhow, that it is formed by a fat or oily 
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fabhance Bombined with azot, together with the phofphat of 


foda, and the calcareous phofphat, which are feparated by the 
‘action of the nitric acid. JI have confidered the purpofes which 


are an{wered in the animal economy by the fibrous matter, in 
a particular Memoir inferted among thofe of the Royal Society 
of Medicine. ; 
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a Ture mot interefling property of the cellular jelly, is its tendency to combine 


with tannin, The compound of jelly and tannin, isa fubftance infoluble in water, 
and in alcohol, remarkably infufceptible of putrefaction; when dried, fhrinking 
into a hard contracted mafs, of a vitreous fracture; but, when thrown into warm 
water, becoming foft, tenacious, extenfible, and in fome degree elaftic, An. Chim. 
XV. 225. 

Seguin confiders leather to be a sone waa Bt jelly and tannin, and ipileeaiiely 
the art of tanning, to be the art of forming a proper combination of thefe two 
fubfiances He regards the cellular fibre as oxygenated jelly, which in that flate 
cannot combine with tannin, but which acquires this property by pafling to the 
ftate of jelly, in confequence of lofing part of its oxygen. He has found, that 
fubftances capable of abforbing oxygen, deprive the cellular fibre of its folidity, 
and convert it into jelly. The art of tanning, according to thefe principles, de- 
pends on the united adtion of the gallic acid and tannin, both of which are prefent 
intan. The gallic acid gradually decompofes the cellular fibre, abftraéts from 
it oxygen in the fame manner as it de-oxydates metallic folutions, and changes it | 
into jelly. The tannin combines with this jelly as it is prepared, and forms with 


* it leather. By this gradual operation, the felted texture of the fkin is not deftroyed, 


its flexibility and tenacity are preferved, while it is rendered impervious to water, 
and imputrefcible. Skins fwell and become foft in pure gallic acid, but are ren- 
dered hard and compact again in tannin. | Yourn. Polytech. Cap. iv. 
‘Tannin has no action on the epidermis; hence, according to Chaptal, the ad- 
vantage in the art of tanning, of deftroying the epidermis by means of lime, be- 
fore the fkins be immerfed in tan. The epidermis is infoluble in boying water, 
and in alcohol. It is diffolved by cauflic alkali, and By lime. Az. Chim. XXVI. 
ato 

- Confult on the art of tanning fkins, Ain. Chim. XVII. & KX. Fourn. Polytech. 
cap. 4. Nichol ons Journal, 1, (XXV1. 271. 

Tannin forms a precipitate in milk, ferum, broth, and in the urine of dyfpeptic 


patients. ‘Fourn. Polytech. It alfo precipitates jelly from its folution in fulphuric, 


‘Nitric, and acetous acids, ~ / 

Tannin alfo forms an infoluble coagulation in a ftrong decoction of lean flefh 
in albumen ovi, and in vitellus ovi. It preferves bile from putrefa@tion for feve~ 
ral months, [but occafions no precipitation it, until an acid be added, when the 
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whole of the albuminons, and refinous part of the bile, is pecsipyates & in combing 
tion with the tannin. Ann. Chim. XXX. 276. . 

> This chapter feems the proper place for the chemical analyfis of ‘the brain, © 

with refpect to which, Fourcroy himfelf has publifhed the only interefting experi- 
ments. Ann. Chim. XVI. 282, : 

The brain contains no uncombined alkali as fome chemifts have afferted. The 
faline fubftances procured from it are in fmall quantity, and confift of phofphat of 
lime, phofphat of foda and ammoniac, and a little fulphat of lime. 

No oil can be extracted from the brain by preffure, or ‘heat, unlefs the heat be 
fo great as to form an empyreumatic oil, This fact alfo is PAN to the affer- 
tions of former chemifts. 

Brain triturated with water, forms a white emulfive liquor, yes paffes 
through the filter and does not feparate on ftanding. | 

This emulfion is coagulated by heat before it reaches the boiling point, but a 
{mall part of the medullary matter ftill remains diffolved in the water. 

It is alfo coagulated by alcohol, and by acids, even when much diluted; but 
the tranfparent acid liquor, freed from the coagulum by filtering, retains a 
quantity of medullary matter in folution, which miakes its appearance during the 
evaporation of the liquid. ‘When fulphuric acid has been ufed, {ulphurous acid 
gas is difengaged, carbonaceous matter is precipitated, and ammoniac is formed, 
which combines with part of the fulphuric acid, When nitrous acid has been 
ufed, nitrous and carbonic acid gas are difengaged; and when the liquor becomes 
more concentrated, an immenfe quantity of ammoniacal gas is extricated, and the 
refidue of the animal matter converted into charcoal, and oxalic acid. 

Brain heated in a water-bath, is feparated into a tranfparent liquid, and a duc- 
tile falt coagulum. ‘The weight of the coagulum, varies from 1-fourth to r-fifth 
of the mafs employed in the experiment, It i is ftill diffufible i in water, but fublides 
on ftanding. 

Two ounces of this coagulum were boiled in fucceflive portions of, alcohol, till 
no more of it was diffolved. The refiduum weighed 6 drachms. As the alcohol cool- 
ed, it depofited 25 drachms of a cryftalline matter, which was foft and duétile, but 
did not melt at 212°, andina higher temperature was decompofed. ~The alcohol 
was then allowed to evaporate in the fun. It left 3. drachms of a yellow fubftance, 
which had the foftnefs of black foap, and was diffufible in water. This fubftance, 
like the former, did not liquify till decompofed by the heat ; ; neither of them had 
any refemblance to {permaceti. . 

Brain, coagulated by heat, is alfo foluble in boiling olive oil, and in boiling oil 

of turpentine. It is alfo diffolved by potath, with a confiderable difengagement 
of ammoniacal gas. 


Coagulated brain, heated in an open crucible, became brown, and exhaled am= 


sperisce! vapours; it afterwards melted, and became quite black. “The » vapours 
exhaled from it inflamed, and burned with a clear flame ; ; fome time “after the 
flame had ceafed, a {mall quantity of fulphureous acid gas V was » Ear. The 
refidue contained no alkali, 

Recent brain, expofed to the open air at 60°, is 5 very fpeedily difcompofed, emits 
a very fetid fmell, and evolves an acid. “The exiftence of this acid was ‘afcertain- 
ed by a telt paper, but its nature was not determined. It very | foon “difappeared, 
in the farther progrefs of putrefaction. 

Recent brain, fecluded from the contact of air, underw vent no fenfible decom- 
pofition in the courfe of a year, though kept i in the temperature of 77°. During 
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the firft days, a quantity of carbonic and gas was difengaged from it, but after. 
wards no elaftic fluid made its efcape. 

The preceding experiments were made on the human brain. Similar refults 
were obtained from the brain of the calf and fheep. 

c The mufcular flefh of young animals affords lefs azot than that ef young ani- 
mals, fometimes one third lefs, The flefh of carnivorous animals gives very little 
more azot than that of herbiyorous animals, Fifhes afford not more azot than 
quadrupeds, but part with it more readily, fo that the azot appears to be lefs ad- 
herent in them to the other component parts of the fibre; and to this cavfe may 
perhaps be attributed their tendency to putrefaction, un. Chim. 1. 40. 
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CONCERNING THE BONES OF ee 


"Tue bones are hip fupport of all the other sit of animals, 
the bafes on which all the foft parts reft. Thefe hard fub- 
{tances cannot be confidered as paflive in the animal economy, 
they are true fecretory organs, which feparate from the blood 
and other humours a peculiar faline fubftance, of which they 
are the refervoir, or place of depofition. | 

The bones in all animals, from man to infe&ts and worms, 
differ in their texture, folidity, relative pofition, and probably 
in their nature. Chemical analyfis has not yet decided re- 
fpeéting this laft point ; but it can hardly be fuppofed, that the 
bones of men and quadrupeds are of the fame nature.as the 
foft and flexible bones of fifhes, reptiles, and more efpecially 
the corneous coverings of infeéts, as well as the calcareous 
fhells of reptiles. 

The general view which we fhall here take of the nse of 
animals, does not permit us to dwell on fuch differences, as 
chemifts have not yet fufficiently afcertained by experimental 
inquiry 3. The bones of men and of quadrupeds, which alone 
have been hitherto examined by chemifts, are not earthy mat- 
ters, as was formerly fuppofed : they contain a certain quanti- 
ty of gelatinous matter, difperfed in {mall cavities, formed by 


the intervals between the folid parts which compofe their tex- d 


ture; and the folid parts themfelves, though they feem to 
refemble earthy fubftances by their infolubility and firmnefs, 
have been for feveral years paft acknowledged to be a true 
neutral falt, confifting of phofphoric acid and lime. 


Bones expofed to fire with the contaét of air, quickly cake 


fire, by virtue of a certain quantity of medullary fat which 


they contain. By diftillation in a retort, they afford an alka- — 


line phlegm, a fetid empyreumatic oil, and much ammoniacal 
carbonat ; their coal is compact, and difficultly incinerated, and 
leaves 2 white refidue, which, by wafhing in cold water, af. 

: } 
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fords a {mall quantity of carbonat of foda; hot water after- 
wards takes up a certain quantity of fulphat of lime: the refi- 

due of thefe lixivia is infoluble in water, and is the the calca- 
-reous phofphat difcovered by M. Gahn of Stockholm, in 1769. 

Bones calcined in a furnace in the midft of charcoal, remain lu- 
minous in the dark: by a ftrong heat they are femi-vitrified 
and reduced into a hard, very white, and femi-tran{parent kind 
ef por celain. This property appears to be owing to the phof- 
phoric acid; it might be made the aha of a neti art in 
pottery. 

_ Water, in which neat reduced into {mall pieces, or rafped, 
are boiled, becomes loaded with a fubftance which tendets it 
vifcid, and is .a true gelatinous matter. 
_ The alkaline carbonats decompofe the ichohallaaies meena 
which forms the bafe of bones. ‘This decompofition was dif- 
covered by the chemifts of the academy of Dijon: they in- 
form us, that they produced it by fufing a mixture of the 
powder of calcined bones, and carbonat of potath. 

Acids a& on bones, and decompofe the calcareous phofphat 
they contain ; by which means it was that Scheele, in the year 
-1771, fucceeded in preparing phofphorus with bones. This 
chemift diffolved bones in the nitric acid, which feized the 
lime, and formed calcareous nitrat ; the falt remaining in folu- 
tion while the phofphoric acid was difengaged: On this mix- 
ture he poured fulphuric acid, which feizing the lime of the 
calcareous nitrat, formed fulphat of lime; this falt being pre=_ 

cipitated on account of its infolubility, was feparated by the 
filter. Laftly, he diftilled in a retort the filtered liquor, which 
was a mixture of the nitric and phofphoric acids; and when 
the latter by the evaporation was reduced to the confiftence of 
fyrup, he mixed it with charcoal to obtain phofphorus. _ Poal- 
letier and Macquer were the ‘firft who repeated thefe valuable 
experiments at Paris. Afterwards, the Academicians of Di- 
jon, Rouelle, Prouft, and Nicolas de Nancy, communicated. 
their inquiries and procefles. Many other chemifts have exa= 
“mined the feveral folid fubftances of animals, and among. the 
latter Berniard obtained phofphoric acid from foffil bones, from 
the bones of the whale, the elephant, the porpoife, the elk, the 
ox, and of the human {pecies, the teeth of the fea cow, and the 
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grinders of the elephant ; and he obferved, that all thefe bones 
_ afforded the fame fubftances, and contained phofphoric acid in 
different quantities®. Bullion has likewife obtained phofphoric 
glafs from ivory, and from the bones of fifhes. 

The procefs of the chemifts of Dijon and of Nicholas is at 
prefent moftly ufed to obtain the phofphotic acid from bones : 
the bones ate calcined to whitenefs, reduced to powder, fifted 
and mixed in a. ftone-ware pan, with an eqnal portion of cons 
centrated fulphuric acid, a fufficient quantity of water being 
added, to give the whole the confiftence of clear foup; ‘this 
mixture being left at reft for feveral hours, grows thick ; it is. 
then poured on a filter of double cloth, and wathed with wa- 
ter, till the fluid which pafles through is taftelefs, and no 
longer precipitates lime ‘water ; in this cafe it is certain, that 
the refidue contains no more difengaged phofphoric acid; the 
citeree water apie a ni ae baduononial a stig — 


tration, care being ike to wath it with a fufficient quantity 
of water to carry off the phofphoric:acid that may adhere to it. 
Thefe filtrations are to be répeated till the fluid depofites no 
more precipitate: it is then evaporated to the corififtence of 
honey, or a foft extra, and at ‘that time has a brown colour 
and greafy afpect. If this be gradually heated in a crucible 
till it ceafes to: emit a fulphuteous, ‘and as it ‘were aromatic 
{mell, and no longer ‘boils, it ‘acquires a femi-vitreous confift- 
ence with an acid tafte, and attraéts the ‘humidity of the air: a 
greater degree of heat /fufes it into’a tranfparent, hard, infipid, 

infoluble glafs, which ‘has ‘no: ‘acidity. ‘When phofphorus ‘is in- 
tended to be made, ‘it ts ‘not neceflary to continue the ‘heat till 
‘the refidue becomés converted into the ‘form of an infoluble 
glafs, becaufe it then would not afford phofphorus, but by a 
{trong heat and much lefs teadily, than while it is ftill foft and 
deliquefcent. ‘To convert -it into phofphorus it is pulverized, 

- mixed with one third of its weight of very dry charcoal, and 
the mixture introduced into’an earthen retort, to which ‘a re- 
ceiver half filled with water, and pierced with ‘a fmall aper- 
‘ture, or terminating in a fyphon connected by’ the apparatus: of 
Woulfe is adapted; the fire is raifed by degrees'till the retort 
is‘heated to ‘whitenefs, at which time the ‘phofphorus paifes 
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over in drops, and the operation lafts from feven to twelve 
hours, according to the quantity of the matter diftilled, and 
the heat the furnace is capable of giving. From fix pounds of 
bones, twenty ounces, or a little more, of the vitriform refidue. 
is ufually obtained ; and this refidue affords about three ounces 
of very good phofphorus, and a few drachms of phofphorus 
half decompofed. If it is only intended to prepare phofphorus, 
from the phofphoric acid of bones, the acid muft be evaporated 
to the confiftence of an extraft, and diftilled with charcoal : 
phofphorus is obtained by this procefs much more readily. 

This produé obtained from bones by the fulphuric.acid, ‘as 
well as the refidue of the ammoniacal phofphat, decompofed by 
fire, does not confift of the pure phofphoric acid, fince it affords 
at moft onesfifth of its weight of phofphorus: it appears to 
contain a certain quantity of phofphat of foda. If this fale re- 
mains mixed with calcareous phofphat, arifing from a {mall 
quantity of fulphat of lime, it ufually melts with the phofphat, 
and forms a very hard opake'glafs, which refifts the aGtion of 
all menftrua. 

Morveau has propofed a inethdd of eames very pure-am- 
moniacal phofphat, with the phofphoric acid of bones ; for this 
“parole, calcined bones mutt be diffolved in the diluted ful- 
phuric acid, and the folution ‘aflayed by that of bones in the 
hitric acid, in order to be fure that no difengaged fulphuric 
acid remains, the portion of calcareous phofphat it contains is 
precipitated by the cauftic ammoniac, as Wiegleb praétifes in 
his procefs ; ; after which the liquid is filtrated, and fuffered to 
evaporate fpontaneoutly. “Very beautiful cryftals of ammonia- 
cal phofphat are obtained, mixed with a fmall quantity of 
| phofphat of foda, which feparates by efflorefcence. The cal- 
-careous phofphat, which remains on the filter, may be decom- 
‘pofed for the making of phofphorus °. ¢ 
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NOTES ON CHAPTER XIII. 


, MM. Hatcurtt lately read before the Royal Society fome curious obfervations 

on fhell and bone, containing a variety of new and interefting matter, The fol- 

lowing is the general plan on which his experiments were conducted: The fub- 

ftance to be examined was immerfed in acetous acid, or in diluted nitric or muri- 

atic acid, and no heat was applied. The diffolved portion was examined by cau- 

{tic ammoniac, and afterwards by the carbonat of ammoniac or potafh. “The 

cauftic ammoniac ferved to precipitate the phofphat of lime when prefent, and 

the carboriats feparated carbonat of lime, If any other phofphat was fufpected,,the 

folution was tried by the acetit of lead. The following are fome of the principal 
refults from his experiments. 

In porcellaneous fhells, fuch as various {pecies of voluta, cyprxa, and others of 
a fimilar nature, no traces could be difcovered of phofphat of lime, nor of any 
other combination of phofphoric acid; and from.many experiments it appeared, 
that thefe fhells confift of carbonat of lime, cemented by a very {mall portion of. 
animal glue. — ie 

- Some patelle from Madeira were next examined. ‘Thefe were found to con-. — 
tain a larger portion of a more vifcid, gelatinous fubftance than the preceding, : 
but otherwife afforded nothing but carbonat of lime. ee 

The hell of the. common oyfter refembled the patellz, only the gelatinous part 
was rather of a greater confiftency. hy 

"The fhell’of the river mufcle was evidently compofed of a feries of membranes, — 
applied fratum fuperfiratum, and incrufted-with calcareous matter, which was found 
to be carbonat of lime. Much lefs carbonat of lime was obtained froni this _ 
fhell than from thofe already mentioned. The quantity of animal matter was 
proportionably greater. . 
-. ‘The haliotis, iris, and turbo olearius, refembled the thell of the mufcle, both in 
their membranous ftructure, and chemical compofition, excepting that their mem- 
branaceous parts were more compact and denfe. 

Similar experiments were made on naire, or mother of pearl, brought from 
China, and on pearl, Both were found to have the lamellated ftruéture and com- 
-pofition already defcribed. een . | 

The cuttle bone of the fhops were found, in compofition, exactly fimilar to 
fhell, and confifts of various membranes hardened by carbonat of lime, without 
the fmalleft mixture of phofphat. 

Some traces of phofphat of lime were found in the common garden fnail, but. 
none in the helix hemoralis. | a 

The cruft,of the echini contains phofphat of lime, but a much greater quantity _ 
of carbonat. 

When the afterias was immerfed in acids, a confiderable effervefcence was pro- 
duced, and a thin external ftratum was diffolved, after which it remained in a 
perfectly coriaceous ftate, and complete in refpeét to the original figure. ‘The 


NOTES ON CHAPTER XITt. eg 
diffolved portion proved, in one fpecies ofafterias, to be carbonat of lirrie without 
‘any mixture of phofphat ; but, in another fpecies, a'finall quantity of phofphat + 
“difcovered. 

Mr. Hatchett next proceeded to the decidedly cruftaceous animals, and examined 
the crabs, lobfter, prawn, and cray fifh. His ‘a planta’ were afterwards directed 
to the bones of fifh and quadrupeds. 

The coverings of the cruftaceous animals refemble the ‘bones of iddinutieties: in 
being formed of a calcareous part foluble in acids, and of an animal membranous 
part, which becomes foft and elaftic, but retains its’original figure after its calcare- 
ous incruftation is diffolved. The calcareous part confifts of carbonat and phofphat 
of lime; but the former is in the largeft proportion. 

The bones of fith, fuch as thofe of the falmon, mackerel, brile, and fkate, afford 
phofphat of lime, and differ trom thofe of quadrupeds, only in containing a larger 

“proportion of membranous or cartilaginous fubftance. 

Bones, befides phofphat of lime, contain ‘carbonat of lime, and a fmall quantity 
of fulphat of lime. 

When human'bones, or teeth, as well as thofe of quadrupeds and fith, whether 
recemt or calcined, are expofed to the a&tion of acids, an effervefcence, though at _ 
times but feeble, is produced. The gas, received in lime water, is fpeedily diffolv- 
ed, and a proportionate quantity of ‘carbonat of ‘lime is precipitated. After the 
folution of bone in acids’ has ‘had the whole of its phofphat bf lime precipitated by 
‘ammoniac, a {mall quantity of carbonat of linte is fill feparated by any alkaline 
tarbonat. | 

The folution of bone in ‘nitric acid steels a fmall «ote of precipitate into 
nitrat of barytes. | 

The enamel of the'teeth diffolves in acids without lofing any finite, and burns 
with little or no fmoke, and hardly any fmell of burned horn; Mr. Hatchett 
compares it to the ‘porcellaneous fhell, with this preahaley that enamel confifts of 
phofphat of lime in place of carbonat. 

Horns, fuch as thofe of the ox, the’ ram, and the chamois, alfo ‘tortoifefhell, af: 
ford, after diftillation and incineration, fo very fimall a refidue, of which only a 
fmall part is phofphat of linte, that this laft, in Mr. ‘Hatchett’s opinion, ‘can fearce- 
ly be regarded a neceffary ingredient. §500 grains of the horn of the ox left only 
1-5th grain of refidue, and of this lefs than half proved to’ be :phofphat of lime: 
78 grains of the horn of the chamois left only 5\vrains of refidue; and soo: ‘grains 
of tortoifefhell Lb a not more than 25 grains, of which lefs than half was phiof 
‘phat of lime. 

Pure membrane contains very little phofphat of lime: 290 grains of a dry hoe’s 
bladder was reduced, by incifteration, to 0,2 grains, This was diffolved in diltite’ 
nitric acid; and, upon adding pure ammoniac, fome faint traces ‘of ‘phofphat ‘of 
lime were eres 

Foffil bones contain phofphat oad carbonat of lime, having derived the carbonat 
chiefly from the furrounding ftrata. ‘They refemble calcined bones in wanting the 
membranous, or cartilaginous part 5 yet, it appears in fome inftances, that ages are 
infufficient to effet the {pontaneous decompofition . this fubitance. Ph. Tranf, 4 
Part If. for 1799. : 


Tt may not be improper to add a few mifcellaneous fadts to the interefting ob- 
fervations of Mr Hatchett. 
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Heriffant has anticipated Mr Hatchett in his account of the alternate layers of 

nembrane and calcareous incruftation, which conftitute the fhells of many of the 

teftacea. Heriffant’s interefting obfervations on this fubje& are to be found.— 
Mem. Ac. Se. POG. ih : : 

Rouwelle and Berniard alfo preceded Mr Hatchett in their examination of the oy-. 
ter-fhell, and naire de perle, and, like him, found in thefe fubftances no traces of 
phofphoric acid. Sfourn. Phyf XVI. 373. ! 

‘ Berniard alfo examined a foffil tooth of the elephant. He got from it no oil, 
or ammoniac, but phofphoric acid and lime as ufual. Ib. XIX. 0, y 

Giobert of Turin has examined a variety of foffil fhells, and obtained from the 
greater part of them’ phofphoric acid. What is fingular enough, he procured 
this acid from oftreites dnd volutites, though Mr. Hatchett got none from the 


ee 


oftrea or voluta. Some very {mall cornua.ammonis afforded Giobert no appear- q 
ance of phofphoric acid. He diffolved them in nitric acid, and added to thisa fo- ) 
lution of iron, but no phofphat of iron was precipitated. The fame happened 
with fome fmall turbinites and tubulites. Mem. Ac. Sc. Turin, LV. 38, 73. 

At’ different times I ‘have’ calcined quantities of pure cartilage, obtained from } 


the cartilaginous extremities of the ribs in the calf. The fixed refidue, after cal- | 
cination, never exceeded 0,1. , 

‘The cartilaginous bones of the fate leave 1-8th of fixed refidue, by far the 
greateft part of which is phofphat of lime, and the reft carbonat. . 

It appeared in fome trials, that in the calcareous covering of the lobfter, after. 
calcination, the proportion of phofphat to carbonat of lime, was nearly x to 3. 
Ina human bone, under the fame circumftances; the cafe was reverfed; the phof- 
phat exceeding the carbonat in the proportion of rather more than 3 tor. In. 
thefe experiments, the bones were calcined, and the refidue diffolved in nitric 
acid, from which the phofphat of lime was precipitated by ammoniac, and carbo- | 
nat of lime by carbonat of potafh. Both phofphat and carbonat were dried in 
a heat equal to that of a water-bath, before they were weighed. The quantity 
‘of carbonat of lime in recent bone is very {mall; the greater part of the lime, 
which was procured inthe fate of carbonat bythe preceding experiments, hav- * | 
ing exifted in recent bone in combination with phofphoric acid, forming phofphat 
of lime with excefs of lime. ¥ ? 

b The following table fhows the quantities of phofphoric acid glafs, of 
lime’and foda, which Berniard obtained from the under mentioned {ubftances. 
"The lime is calculated on the fuppofition, that fulphat of lime contains 32 of lime; 
but, that no miftake might arife from this circumftance, the fulphat of lime pro- 
cured from the decompofition of the bone by fulphuric acid, is put down. The 
{oda was extracted from the bone when in the ftate of a grey calx, before its com- 


plete incineration. ' | 
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Phofphoric acid glafs. Lime. Sulphat of line. Soda. 
Graitis. grains. grains. grains. grains. 
10368 Elk’s horn afforded + 1800 308% 9648 35 


.. None--but feven 
- Tooth of the fea cow, 1800 3179. | 9736 gen of muriat 
- of foda. 
Tibia of the ox, = + 1giz2 3283 10260 28» 
_ Osilium and facrum ofman,1440 3046 9518 | 89 


39, and nine grs. 


Jaw-bone of porpoife, 1440 3064 9576 : 
muriat of foda. 


Rib of whale, -* 1368 2890 9031 42 
Bone found at Paris, and i ' 
fuppofed to be the head es 6 
; 3 | 
of one of the calcareous 2929 94°4 5} 


animals, 
Vertebra of the elephant, 1080 3149 . 9813 None. 
Grinder of the elephant, 972 . 2684 8388 None 
Large tooth found on wis wa0 4866 
banks of the Ohio, 
Fourn. Phyf. XVUL 278, 299. 


8956 None. 


s 
] 


¢ When the powder of calcined bones is digefted for a long time in 4 folution 
of fulphat of ammoniac, a double decompofition is effected; fulphat of lime is 
formed, and phofphat of ammoniac is found diffolved is thig liquid. dun. Chins. 
VI. 37, 
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42 ‘ANIMAL MATTERS. 


CHAPTER XIV.... 
“CONCERNING pRePENe SUBSTANCES USED IN MEDICINE AND 
THE ARTS, WHICH ARE OBTAINED FROM QUADRUPEDS, CETA- 
CEOUS ANIMALS, BIRDS, AND FISHES. 


\ 


Ir «we ptopofed to make-an accurate and ample:hiftory of all 


the fubftances afforded by animals, and’ applied to médical pur- 


pofes, or ufed in ‘the arts, it would occupy more of our time 


than has already been applied to ‘the animal kingdom, more _ 


efpecially if we were to ‘treat of the ‘adimal’ matters, which 
empiricifin, or ignorant ‘¢redulity, Have ‘fotmerly introduced 
into medicine as celebrated rermediés, ‘but which at prefent are 
regarded as entirely ufelefs. We do not, however, propofe to 
mention more than the principal of thefe fubftances, which me- 


“dical and chemical experience ‘has fhown to poflefs more va- 


luable, properties, or which are of the greateft. utility i in the 


arts. 
Among the matters afforded by quadrupeds, we feleé cafto- 


reum, mufk, and hartfhorn; ambergrife, and the white fub- 


{tance produced by a cetaceous animal, which is known by the 


name of fpermaceti, will be treated of apart. Among the 
produéts of birds, we {hall exhibit the analyfis of eggs; among 


oviparous quadrupeds and ferpents, the tortoife, the frog, and — 
the viper, will claim a feparate article. I€thyocolla, or ifing- 


lafs, is thé only product of fifhes which we fhall confider. 


The clafs of infeéts will afford a greater number of objects: 
cantharides, ants, millipedes, honey, wax, the filk worm, and. 


filk, gum lac, kermes, cochineal, and crabs eyes ; and laftly, 


we ihall conclude our examination of the produéts of the ani- 


mal kingdom, by that of coral and ~corallines, which belong 
to the clafs of worms and polypi. 

From this fhort enumeration, it will be feen, that we pafs 
over in filence a great number of other matters, formerly ufed 
in medicine; fuch are, among others, ivory, unicornu, the 
teeth of the hippopatamus, of the beaver, of the boar, the 
bones of a ftag’s heart, the feet of the elk, bezoar, civit, and 
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neft, goofe greafe, peacock’s dung, and. the membrane of, the, 
ftomach of poultry, among birds ; the toad, and, the fcincns, 
among oviparous quadrupeds ; ; the gall. and. ftones, of carp, the, — 
liver of the eel, the ftones, of perch, the jaws of, the pike, 
among fifhes ; the fcarabzeus, {pider’ s web, the helae, or. prof, 
carabeus, and the claws of crabs, among. infects. Laftly, fhell- 
worms, {nails, oyfter-thells, nacres of pearl, and bones of. cute 
tle-fih, among the naked, or covered worms. Among all 
thefe fubftances, fome have only imaginary virtues, and others 
are well fupplied by thofe we have chofen, and which we. fhall 
proceed to examine. 


‘ I. Of Cafforeum.. 


The name of caftoreum is given to two bags, fituated in, the, 
inguinal region of the male or female beaver, which beat, 
a very,odourous fubftance, foft and almoft Auid when, recently, 
cut from the animal, but which dries, and aflumes a refinons. 
confiftence, in procefs of time. This fubftance has an, acrid, 
bitter, and naufeous taite ; its fmell is ftrong, aromatic, andieven. 
fetid: it confifts of a coloured, refinous matter, foluble in alco-- 
hol, and ether, together with a gelatinous mucilage, and an ex- 
tractive part taken up by water, and. a falt, which cry flallizes 
in the aqueous folution by evaporation, but whofe nature has 
not yet been examined. The refin of caftoreum appears to be 
analogous to that of bile. All the fubftance of' this animal 
produ. is inclofed in membranous cellules,. which proceed 


_ from the internal tunic of the bag which contains them. The 


caftoreum has not yet. been accurately analyzed ; ; it is only 
afcertained, that it affords a fmall quantity of volatile oil, and 
ammoniacal carbonat by diftillation, and that the feveral mat- 
ters of which it is compofed may be feparated by means of 
- ether, alcohol, and water. 

‘Bal ec medicinally ufed as a powerful satiated in hyfte- 
_rical and hypochondriac affections, and the convulfions which 
are caufed by thofe affections : it often. produces the moft 
{peedy and happy effeéts, but it fometimes happens that it ir. 
ritates inftead of calming, according to the difpofition of the 
nerves and fenfible fyftem ; it muft for this reafon be admini- 
ftered at firft only in {mall dofes ; ; It has likewife been fuccefs- 
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fully adminiftered in the epilepfy and tetanus. The dofe ig 
from a few grains to half a drachm in fubftance; it enters into | 
the compofition of boles, and is often united, almoft always 
advantageoully, with opium, and the fedative or narcotic ex- 
tracts ; its {pirituous and etherial tin@ures are likewife ufed, 

from a few drape 3 to twenty-four or thirty- -grains, in proper 
liquids. 


§ If. Of Mufe. 

Muik is a fubftance, whofe ftrong and permanent {mell is. 
univerfally known ; it is contained in a bag placed near the 
umbilical region of a ruminating quadruped, refembling the ~ 
antelope, from which it does not differ fufficiently to form a 
particular genus. This fubftance refembles caftoreum in its 
chemical properties ; it confifts of a refin, united to a certain 
quantity of mucilage, bitter extraét, and falt; it is often falfi- 
fied ; its virtues are ftronger than thofe of caftoreum ; and, on 
account of its greater activity, it is ufed only in cafes of im- 
minent danger. It is prefcribed as a powerful antifpafmodic 
in convulfive diforders, the hydrophobia, &c. ; and is likewiie 
confidered as a violent aphrodifiac. It muft be ufed with great 
‘caution, becaufe it often excites nervous affections, inftead of © 
mitigating them. 


§ III. Of Hart/born. 


Hartfhorn is an animal fubftance which is very frequently. 
ufed in medicine; it is a bony fubftance, and does not in any 
re{pect differ from other bones ; it centains abundance of tatte- 
lefs jelly, very light ard nourifhing, which is) extraéted by 
boiling the fubftance, reduced into {mall pieces, in eight or ten 


times its weight. of water. When diftilled in a retort, it af- 


affords a reddifh and ammoniacal phlegm, called volatile /pirit of 
hartfborn; an oil, more or lefs empyreumatic ; and a large 
quantity of ammoniacal carbonat, contaminated by a {mall 
quantity of oil. A prodigious quantity of elaftic fluid is dif 
engaged, confifting of a mixture of carbonic acid, azotic gas, 
and hydrogenous: gas, holding charcoal and even volatile oil- 
in folution. This laft is gradually precipitated in cooling, and 
adheres to the fides of the glafs jars in which the elaftic Auid 
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is preferved. As the volatile falt is coloured, it is fieceflary 
to digeft it in a {mall quantity of alcohol, which takes away. 
‘the colouring oil. ‘The carbonaceous refidue being incinera- 
ted, is found to contain a {mall quantity of carbonat of foda, 
fulphat of lime, and much calcareous phofphat, mixed with 
phofphat of foda, which may be decompofed by fulphurie acid, 
in the manner already defcribed in treating of bones. 

The fpirit and the falt of harthhorn are ufed in medicine as 
good antifpafmodics ; the firft, faturated with the fuccinic acid, 
forms the fluid called fuccinated {pirit of hartfhorn. 

The oil of hartfhorn, rectified by a gentle heat, becomes very 
white, odorous, volatile, and almoft as inflammable as ether ; 
it is known by the name of the animal oil of Dippel, a German 
chemift, who firft prepared it. A great number of reétifica- 
tions were formerly made to obtain this oil very white and 
fluid; but it has fince been difcovered, that two or three diftil- 
lations are fufficient, provided care be taken, 1. To introduce 
_ the oil into the retort, by means of a long funnel, in order 
that the neck of this veffel may be very clean, as a fingle drop 
of the coloured oil is {ufficient to give a tinge to all that comes 
over. 2. To take only the firft moft volatile and whiteft por-. 
‘tions. We are indebted to Model and Baumé for thefe obfer-. 

vations. Rouelle has likewife given a very good procefs for 
obtaining this oil: it confifts in diftilling it with water: and 
as there is only the moft volatile and truly ethereal part con- | 
tained in the oil of the firft diftillation, which is capable of ri- 
_ fing at the degree of heat of boiling water, this method is at- 

tended with a certainty of the moft attenuated and penetrating 

_ portion coming over alone. The animal oil of Dippel has a 
lively fmell, and a fingular degree of lightnefs and volatility, 
and exhibits all the properties of vegetable volatile oils, 
from which it does not appear to differ, but in containing am- 
moniac, as appears by its converting fyrup of violets to a 
green, according to the obfervations of Parmentier.. This oi}: 
is ufed in drops, in nervous affections, the epilepfy, &c. 


§ IV. Of the White of the Whale. 


‘The white fubftance, improperly called /permaceti, is an oily, 
eoncrete, cryftalline, femi-tran{fparent matter, and of a peculiar” 
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fmell, which is taken out of the cavity of the cranium of the 
cachalot ; ; it is purified by liquefaétion, and the {eparation, of 
another fluid and inconcrefcible oil, with which it is mixed.’ 
This, fubftance exhibits very idueiat chemical properties ; for 


it refembles hed oils in fome re{pegts, and volatile oils in 


others. 

The white of He whale, heated: with the contadh of air, 
takes fire, and burns uniformly without emitting any difagree- 
able fmell. It is therefore made into beautiful candles at. Bay- 
onne, at St Jean de Luz, &c. There a are feveral manufactures 
of thefe candles in England, and there has been one. eftablifhed 
at Paris for fome years pat. | 


When diftilled by a naked. fire, it does not afford an acid. 


phlegm like fixed oils, as Thouvenel has obferved, but it pafles. 
entirely, and almoft without alteration, into the receiver, as 
foon as 1t begins to, hoil, and leaves a coaly mark in the retort. 
By repeating this operation, 1t lofes its folid form, and remains 
fluid: without becoming more volatile. 

The white of the whale, expefed to a hot air, pak yel- 
low and rancid, but lefs, veadily than the other concrete fixed, 
oils. ‘The water in. which it is boiled affords. only. a. ight mu- 
cofo-un@uons refidue. 

The cauftic alkali diffolves the white. of the. Gt met 
forms a foap which gradually, becomes folid, and: even friable. 

The nitric and muriatic acids have no ation on it. The 
eouckntateseelohaaie acid diflolves it and alters its colour. 
phor. i 

The white of the. whale unites with fulphur like the fixed 
oils. 


The fixed and. volatile oils diffolve the sibigh of the whale | | 


"by the affiftance of heat ; hot alcohol likewife diflolves it, and. 
. fuffers it to precipitate by cooling. Ether effeéts this foiution 
in the cold, or by. the natural heat of the hand. : 

Has not the white of the whale the fame. relation to fixed. 
oils, as camphor to volatile oils? It really differs from wax; ; 
it appears to be, with refpeé&t to the former of thefe oy the 
fame which refin is to the latter. 
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This fubftance was formerly much ufed in medicine, a great 
number of virtues having been attributed to it; it was more 
| particularly ufed in catarrhs, ulcers.of the lungs, of the. reins, 
‘Sec. Itis not at prefent ufed, except as. a foftening Temedy, 
and then in {mall dofes, mixed with mucilages, becaufe it is 
found to lie heavy on the ftomach,. occafioning naufea, andeven 
vomiting. | 

I have found in animal matters,. wis particularly: ia the pa- 
renchyma of the liver, driedin the ain for feveral years, in 
the human mufcles altered by putrefaction, and in human bi- 
liary, concretions, a fubftance which poffefles characters very — 
fimilar to thofe of the white of the whale. It appears to me 
that this fubftance is very abundant in the animal kingdom, 
and that it is an oil which particularly belongs to this king- 
dom, ihtar 3 . 


6. VW. Of Ambergyif 


Ambergrife is a concrete matter, of a fott tenaceous confit. 
_ency, like wax, of a grey colour, marked: with yellow or black 
{fpots, and of a ftrong, fweet fmell, when it is. heated or rub- 
bed. It exifts in irregular. maffes, which are fometimes round, 
and confifts of layers of: different forts, and either greater or: 
fmaller, according as the number united: in the mafs is greater 
or lefs. There have been pieces of it feen, which weighed 
more than two hundred pounds, This. fubftance appears evi- 
dently to have once been in a liquid ftate, as various extrane. 
ous matters are found. incorporated with it; fuch as the neb 
ef the cuttle fith, bones. of fifhes, and other marine bodies. 
Ambergrife is found floating. on the waters of the ocean near 
the Molucca Ifles, Madagafcar, Sumatra, andon the coafts of 
Coromandel, Brazil, Africa, China, and Japan.. Some Ame- 
rican fifhermen informed Dr. Schwediaur, an Englith ‘phy- 
'fician, that they had often feen this. matter among the excre- 
ments of that {pecies.of the whale, which Linnzus calls phy/e- 
ter macracephalus, in his inteftines, or in a bag fituated, as is 


 faid, befide them,, and: probably the cecum. WNaturalifts take 


notice of a good’ many varieties of reatibie a Wallerius 
reckon the fix that. hia | 
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Varieties. ate 
1. Grey ainberptite, with yellow {pots. 
2. Grey ambergrife, with black f{pots. 
Thefe two varieties are the moft valuable, and the moft 
in requett. : : 
3. White ambesgrife, of only one colour. 
4. Yellow ambergrife, of no more but one colour. 
5- Brown ambergrife of a fingle colour. 
6. Black eit of a fingle colour. 


\ 


It is to be aifenends that thefe varieties are owing to a mix- 
ture of fome extraneous fubftances. 

There is a great difagreement among philotoeliits concern 
ing the origin of ambergrife. By moft of them it has been 
confidered as a bitumen, a fort of petroleum, iffuing from the 


rocks, and condenfed by the ation of the fun and the water _ 


of the fea. Others have imagined it to be made up of the ex- 


crements of birds nourifhed on odoriferous herbs. Others, 


again, have afcribed its origin to the froth thrown out by fea- 
calves, the excrements of the crocodile, &c. Pommet and 
Lemery thought it a mixture of wax and honey, hardened by 


the action of the fun, and altered by the fea-water. M. For-— 


mey, who has adopted this opinion, fupports it by an experi- 


ment which confifts in digefting wax and honey. He afferts, — 


that a product may thus be formed, of an agreeable {mell, 


nearly the fame with that of ambergrife. Some Englifh au- 
thors have confidered ambergrife as an animal j juice, depofited» 


in bags fituated near the root of the genital organ in the male 
whale ; and others have imagined, that it is formed in the 


the bladder of that cetaceous animal: But the nebs of cuttle-. 
fithes, found in this concrete juice, are fufficient to confute thefe © 


opinions. Laftly, Dr. Schwediaur, after examining a great 


many {pecimens of ambergife, and receiving accounts concern- 
ing it from different navigators, has concluded this fubftance. 
to be formed in the alimentary canal.of the phy/ster macrocepha-, 
lus,—the {pecies which affords the /permaceti, or white of the , a 
whale. He confiders ambergrife as an excrement of this. ce-. 
taceous animal, mixed with fome parts of its food, 1. Be-. 


- caufe filhermen find it in thefe whales: 2. Becaufe it is come 
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mon in the latitudes which they inhabit: 3. Becaufe beaks of 
the cuttle-fith with eight feet, /epia octopoda, on which that ani- 
mal lives, are always found in it: 4. Becaufe he diftinguithed 
the black {pots mixed through ambergrife to be the nebs of 
this polypous animal. 5. Laftly, Becaufe the excrements of 
feveral quadrupeds, as cows, hogs, &c. exhale an odour fimi- 
lar to that of ambergrife, when ‘west for any length of time. 
His refearches have raifed this opinion of the Japanefe, and 
of Kempfer, to an high degree of probability ; for which rea~ 
- fon, we now rank this matter a the products of the ani=- 
mal kingdom. 

Yet this fubftance, which has been analyfed by Geoffroy, 
Neuman, Grim, and Brow, afforded to thofe chemifts the 
fame principles with bitumens ; that is to fay, an acid {pirit, ' 
a concrete acid falt, fome oil, and a carbonaceous refidue. But’ 
Dr. Schwediaur obferves, with great propriety, that the cal» 
- culi of animals afford an acid, and that the exiftence of this’ 
falt is in favour of his opinion, for fat contains a hee wats 
of it. 

Ambergrife is ftomachic, cordial, antifpafmodic- es fe 
in dofes of feveral grains, in certain drinks, or mixed with 
other fubftances, in pills. The odorous principle of this me- 
dicine is often too aétive, too penetrating, and liable to do 
harm. It is well known, that many perfons cannot bear the 
{mell of it withont feeling their nerves very difagreeably af- 
- feéted: it fhould therefore be adminiftered very cautioully. 
Jt has been alfo confidered as a powerful aphrodifiac. Some 
modern phyficians, however, think that ambergrife may be. 
prefcribed in very copious dofes, without ee any very 
powerful effects. . 

Ambergrife is chiefly ufed as an article of perfume for the 
toilet: it is ufually mixed with mufk, the fmell of which it 
weakens fo as to render it much more agreeable. Yet every 
_perfon is not fond even of this mixture. 8 ) 
_ As ambergrife is very dear, it’is counterfeited and mixed 
with different fubftances. "When genuine, it difplays the fol- 


_ Alowing properties : It is fealy, infipid, and fweet-{melling ; it’ 


melts without rifing 1 in bubbles or froth, when’ -expoted,’ ina 


filver-{poon, to the flame of a taper; it {wims on water, and 
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does not flick to hot.iron, Ambergrtife, which does not exhi- 
bit thefe properties, is to be confidered as impure. 


$ VI. Of the Eggs of Birds. 


The. eggs of birds, and particularly thofe of ponltty, are 
compofed, 1. Of.a bony fhell, which contains a jelly, and cal. 
careous phofphat, as Berniard has proved. 2. Of a membra- _ 
nous pellicle, placed. beneath the fhell, and which appears to 
be an expanfion of fibrous matter. 3. Of a whitifh fluid fub- 
ftance. 4. Of a yellow {ubftance contained and fufpended in 
the middle ae white ; the germ is se chan on this laft fub- 
ftance. 

White. of egg rene of the fame natwae as the ferum 
of blood ;. it is vifcid and adhefive; it converts. the fyrup of. 
violets to. a, green, and contains carbonat. of foda in a difen- 
gaged: ftate: {Expofed to a gentle. heat, it coagulates into a 
white opake mafs, which emits the fetid {mell of fulphurated. 
or hepatic hydrogen gas. The white of egg coagulated: and 
dried in a water-bath, affords an ‘infipid phlegm, which putri- 
fies, becomes dry, and of a reddifh tranfparency refembling 
horn; by diftillation in a retort, it affords ammoniacal carbo- 
_ hat, and empyreumatic oil ; its coal contains foda, and.a {mall 

quantity of calcareous. phofphat. Deyeux has likewife obtain- 
ed a {mall quantity of fulphur by fublimation. : 

White of egg expofed, to the air in fine ftriz, dries without 
putrefying, and forms a kind of tranfparent varnith. It is 
diffolved in. water in all proportious ; acids coagulate it, and 
if the coagulum diluted. with water be filtered, the fluid which 
pafles through affords by evaporation a neutral falt, confitting 
of the acid which has been ufed combined with the foda, con- 
tained in the white of the egg; alcohol likewife coagulates this | 
fluid; lime water precipitates calcareous phofphat, and the 
mercurial nitrat precipitates phofphat of mercury, which by. 
drying affumes a rofe colour. 

| The yellow, or yolk of the egg, is for the moft sae com- 
pofed of an albuminous fubftance, which is mixed with a cer- 
tain quantity. of a mild oil, fo that the mixture diflolves in 
water, and forms a kind of animal emulfion, called: Ben's. 
milks i£ it be expofed to heat, it becomes lefs folid than the 
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‘white ; when ‘dried, it undergoes a kind of foftening, ‘that 
-arifes ‘from’ the difengagement of its oil, which éxudes from 

its furface ; in this ftate, the oil may be obtained by preffure, 
and is found to be mild and fat, and of a tafte and fmell flight- 
ly empyreumatic. The yolk of egg, after the oil has been 
thus extracted, affords the fame produéts by diftillation, asvall 
other animal matters. Acids and alcohol coagulate it; the 
‘mild‘oil “it ‘contains exhibits a ftriking ‘analogy between the 
‘eggs of animals and the feeds of vegetables, fince thefe laft 
likewife contain an oil which is inthe fame manner united with 
‘mucilage, and reduced to the emulfive ftate. 

‘Eggs'are of great ufe‘as food; the different part are ufed in 
“pharmacy ‘and in medicine; the calcined fhell is ufed as an ab- 
forbent; the oil of egg is foftening, ‘and is externally ufed in 
buftis, chaps, &c.; ‘yolk of egg renders oil foluble in water, 
and forms lohochs ; it is triturated with refins, camphor, &c . 
The white ‘of egg is fuccefsfully ufed in pharmacy and con- 
' “fetionary, to clarify the juices of plants, wheys, fyrups, and 
‘other fluids ; it is likewife applied on paintings, which it pre. 
ferves, by forming a tranfparent varaith on their furface. ; 
| § VIL. Concerning Fifb Glue. 

‘T&thyocolla, or fifh-glue, is‘a fubftance partly gelatinous, and 
partly lymphatic, which is prepared by rolling up the mem- 
‘branes that form the air bladder of the fturgeon, and feveral 
‘other “fifhés, ‘and is dried in the air, after it has been twifted 
_ “qnto‘the form of’ a‘ fhort cord as we receive it. This fubftance 
‘affords a vifcid ‘jelly by’ebullition in water ; by maceration for 
‘a'certain' time in that fluid, it may be unwrapped'and extended 
“into “a kind°of membrane. ‘It is never brittle like’ glues pro- 
Sperly ‘fo called, “but "bends by virtue of its fibrous and elaftic 
‘texttire. “A?Kind of ’glue’is likewife prepared by ‘boiling the 
fkin of the ftomach and inteftines of filhes, but it has not the 
{ane propérties as ‘ifinglafs or fihh glue. Iéhyocolla affords — 
“gil'the’ produ@ts of other animal fubftances; “it may be ufed in 
“medicine “as ‘an’ emollient in diforders of ‘the throat, inteftines, 
Stes; “but*many’ other vegetable {ubftances, “which poffefs the 
fame virtue, are commonly: preferred. “It isufedan the: arts to 
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clarify liquors, wine, coffee, &c.; it attracts and precipitates — 


all the foreign fubftances which affect their tranfparency. 


§ VIII. Concerning the Tortoife, the Frog, and the Viper. 


The tortoife, the frog, the: lizard, and the viper, are ufed ix | 


medicine, decoétions of foups being made with their fleth and 
bones, to which. peculiar virtues are attributed. It fhould 


ftronger {mell, and appear to contain more faline matter, fince 


they afford a large quantity of ammoniac, when, diftilled by a 
gentle heat, after trituration with potafh ; it {hould feem, I fay, 


that thefe animals muft poflefs ftronger and -more numerous 


virtues. Many phyficians, however, call their virtues-in que- / 
ftion, and clafs them with other animals. Notwithftanding — 
this opinion, it is ftill cuftomary to adminifter decoétions or 
foups of tortoife and frogs in diforders attended with languor, 
_confumptions without apparent caufe, or any ftate of weaknefs 
‘which fucceeds acute fevers; and it is often found that good. 


effects follow. Thefe decoétions appear to be more nourifhing, 


lighter, and at the fame time poffeffed of a certain activity, fuf. — 
ficiently indicated by their {trong {mell and peculiar tafte. - 


Green lizards have been greatly recommended for fome years 


paft, in diforders of the fin, cancers, &c. But thefe virtues — 


may be doubted. 

Vipers are confidered as the moft active; the ancients fpoke 
highly of their virtues in diforders of the kin, in thofe of the 
breaft, and in chronical diforders, wherein the lymph is viti- 
ated. We think that their decoctions muft throw off the vi- 


cious matter through the pores of the fkin, by virtue of their 


exalted aroma; their powder and their volatile falt are far — 
from poffefling the fame virtues ; to produce their full effeéts — 
the whole animals fhould be adrainiiveset, as articles of food. 1 in 


the above difeafes. 


The chemical analyfis of thefe animals by Ransaeeey afford ‘ 
ed a jelly, more or lefs light, confiftent, or vifcid, an acrid 


feem, in fact, that the animals, whofe parts in general have a _ 


bitter and deliquefcent extraé, an albuminous conerefcible fub- 4 


_« ftance, an ammoniacal falt, and an oily fubftance of a peculiar i 
tafte and fmell, fometimes foluble in alcohol, &c. sy 
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— «§ ix. Concerning Cantharides. 


Cantharides, 2 remedy of fo: great importance by its corro. 
five and epipaftic quality, confift, according to Thouvenel, 
x. Of.a parenchyma, whofe nature he has not determined, and 
which amounts to half the weight of thefe dried infe@ts. 2. Of 
three drachms in the ounce, of a reddith yellow, very bitter 
extractive fubftance, which affords an acid by diftillation. 3. OF 
twelve grains per ounce of a yellow and wax-like matter, which 
produces the golden yellow colour of the cantharides. 4. Of 
fixty grains of a green oily wax-like fubftance, of an acrid tafte, . 
in which the odorous principle of cantharides chiefly refides. 
This fubftance, when diftilled, affords a very penetrating acid, 
and a concrete oil, refembling wax; water diffolves\ the ex- 
tract, the yellow oil, and even a {mall quantity of the green 
oil ; but ether attacks only this laft, and may be fuccefsfully - 
employed to feparate it from the others. The virtue of the 
cantharides depends on this kind of green wax. ‘l’o obtain the 
latter, at the fame time -with the extradtive fubftance, and to 
form in general a tincture well charged with thefe infe@s, a 
mixture of equal parts of alcohol and water muft be ufed, this 
mixed tin@ture being diftilled affords an alcohol with a flight 
odour of cantharides, and the different fub{tances it held in fo-~ 
lution are feparated, one after the other, in proportion as the 
evaporation goes forward. _ | 


§ X. Concerning Ants and the Formic Acid. 


| The acid of ants was obferved by Tragus, Bauhin, and fe- 
_ veral other botanifts, who obferved the flower of chicory to be- 


_. come very red in ant heaps. Samuel Fifher, Etmuller, and 


Hoffman, have fucceflively made experiments on this acid. 
Margraaff carefully examined it, and found that ants contain a 
peculiar acid, fixed oil, and an extract. Ardwiffon and Oerne 
have made the moft complete feries of experiments on this 
acid. | 

The acid of ants is obtained more efpecially from the red 
ant, formica rufa, either by diftilling them in a retort, or by 
wathing them in boiling water. This acid, when reGtified, and 
-‘ather concentrated, has a penetrating {mell, and is corrofive ; 
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its tafte is agreeable when greatly dilated with water, and it 
has thence been propofed to be ufed inftead of vinegar ; it 


quickly reddens all blue vegetable colours, is decompofed by — 


fire, which converts one of ‘its principles into the carbonic. 
‘acid, and by 'the fulphuric and nitric acids which difengage the. 
fame carbonic acid: it deprives the oxygenated muriatic acid 
of its oxygen; it is ftronger than the fulphuric, boracic, carbo- 
Hic, ‘acetous, Or nitrous acids. It forms a kind of ether with 
alcohol; the neutral falts it conftitutes with alkaline bafes ‘have 


‘been examined by Ardwiffon and Oerne. The formiate of pot- ‘ 


afh has been prepared by Thouvenel, by fpreading linen im- 
pregnated with potath omant. hills uncovered ; ‘the ants running 
over the cloth emitted their acids, and odorant principle of the 
fame mature, which they exhaled in fo great an abundance, as 
to faturate the fixed alkali {fpread on the cloth. The lixivium 
of thefe linens afforded, by evaporation, a neutral falt cryftal- 
ized in flat parallelograms, and prif{matic columns which were. 
not deliquefcent. 3 
‘Lime with this acid forms a cryftallizable se foluble fale | 
in a ‘word, the modern chemifts confider the acid of ants as a 
péculiar acid, fui generis. Its attractions have been difpofed 
4h the following manner by Mefirs. Ardwiffon and Oerne: ba- 
aytes, potath, foda, lime, magnefia, ammoniac, zink, manga- 
niefe, iron, lead; tin, ‘cobalt; copper, nickel, bifmuth, filver 
alumine. | | 
Alcohol, digefted on ants, extracts a cant quantity of vole 
tile oil, which, with this fluid, forms the /pirit of magnanimity 
of Hoffman. If thefe infe&ts be boiled in water, and after- 


wards prefled, a fixed oil is afforded, amounting to about thire — 
teen drachms in the pound; this oil is of a greenifh yellow, 


congeals at a much warmer temperature than ol of olives, and 
greatly refembles wax. The water of the decottion affords ‘a 
reddifh brown extra by evaporation, which has a fetid, acidu- 
Jous, and cafeous fmell, with a bitter, naufeous, and acid tafte. 
This extra@ is feparated into two fubilances by the fucceffive 


application of water and alcohol: the pirenchyma of ants de- 


prived of thefe different fubitances aimetiats to three ounces 
two drachms in the pound. | ela neke ae 


f 
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§ XI. Concerning, Wood- Lice. 


The fpecies milfisedes, acelli, ‘parcelli, onifci, 8c. of wood-lice, 
Belonred certain peculiar circumitances in their analyfis made 
by Thouvenel. By diftillation on the water-bath without ad- 
dition; they afford an infipid and alkaline phlegm, fometimes 
effervefcing with acids, and converting the fyrup of violets to 
a green: in this operation they loft five-eights of their weight. 
By treatment with water and alcohol, they afterwards afforded 
two drachms of foluble matter, in the ounce; of which more 
than two-thirds were extraftive matter, and the refidue an oily 
or wax-like fubftance. Thefe two matters were eafily feparat- 
ed by ether, which diffolves the latter without touching the 
extract; they differ from thofe of cantharides and ants, in af- 
fording more ammoniacal carbonat, aad no acid in their dittilla. 
tion. Thouvenel obferves, on this fubject, that among in- 
feéts the wood-lice appear to have the fame relation to can- 
tharides and ants, which Pere have with tefpect to qua- 
wags ' 
_ The neutral falts contained in thefe infects are very fmall 
in quantity, and very difficult to be extraéted.” Thouvenel 
~ affirms, that the wood-lice and earth-worms, /uwmbrici, conftant- 
ly afforded him calcareous muriat, and muriat of potath; while 
_. in ants, and cantharides, thefe two bafes, the firft of which al. 
ways appeared to hiin the moft abundant, are united with an 
acid, which has the charaéter of the phofphoric acid. It is ne- 
_ceflary to be obferved here, that this chemift in his Differtation, © 
has not defcribed either the methods of extracting thefe falts, 
nor the procefles he made ufe of to afcertain their nature. 
- Cantharides and wood-lice are alone ufed in medicine; the 
_ latter appear to a& as ftimolants, and flight diuretics, and for 
this purpofe they ought to be adminiitered according to the 
_ experiments of Thouvenel, in a much more confiderable dofe 
- than is ufually preferibed. The exprefled fluid of forty or 
fifty living wood-lice given in a mild drink, or mixed with 
the juice of certain aperient plants, may be fuccefsfully pre- 
* {eribed in the Jaundice, ferous diforders, 2 /erofa colluvie, coagu- 
- lations of the milk, &c. As to the cantharides, it is one of 
“the moft powerful medicines we are in pofleffion of. Thou- 
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venel tried on himfelf the effec of the gteen waxy matter, ia 
which the virtue of thefe infe&ts feems to refide ; when applied 
on the {kin in the quantity of nine grains, it raifed a blifter 
full of ferous matter, in the fame manner as the powder of can- 


tharides ; but the moft valuable obfervations refulting from 


his experiments on this powerful remedy, are that the fpiritu- 
ous tincture of cantharides may be ufed with the greateft fuc- 
cefs externally, in a dofe of two drachms to two ounces and 
an half, in rheumatic and fciatic pains, and in the wandering 
gout ; it heats the fkin, accelerates the circulation, and excites 
evacuation by {weat, urine, and {ftool, according to the parts 
on which it is applied; but young practitioners ought to be 
advifed that the internal ufe of this medicine fhould be very 
moderate, as it has been known to produce flufhings on the 


fkin, inflammations, fweating of blood, and pains in the loins ? 


- and bladder, dyfenteries, &c. 


§ XII. Cinevioe Honey and Wax. 


Honey and wax, prepared by bees, feem to belong to the 
vegetable kingdom, fince thefe infects collect the firit in the’ 


neCtaria of the flowers, and the fecond in the anthere of their 
ftamina; neverthelefs they have paffed a peculiar elaboration, 
and befides, as they are obtained in confequence of the labour 


of bees, their properties ought to be examined i in the hiftory ae 


infedts. 


Honey is a fubftance perfectly refembling faccharine juices, . 


which we have treated of under vegetables. It has a white or 
yellowith colour, a foft and grained confiftence, a faccharine 
and aromatic {mell ; by means of alcohol, and even by water, 
with peculiar management, a true fugar is obtained ; by diftil- 


Jation it affords an acid phlegm and an oil, and its coal is light | 
and fpongy like that of the mucilages of plants. Nitric acid 


extracts the oxalic acid, which is entirely fimilar to that of 
fugar; it is very foluble in water, with which it forms a 
fyrup, and like fugar, paffes to the vinous fermentation ; it is 
an excellent food, and a foftening and {lightly aperient medi- 
cine ; it is given diffolved in water, and mixed with vinegar, 
under the name of oximel. It is often combined with different 
acrid plants, as in the oxymel of fquills, of colchicus ; it is the 
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vehicle in many medicines which bear its name, as the honey 
of rofes, honey of water-lily; mercurial honey, &c. 

Wax is a concrete oily fubftance, fimilar to the folid fixed 
oils, fach as the butter of cocoa, and {till more refembling ve. , 
» getable wax. Though it cannot be doubted that this fubffance 
is extracted from the ftamina of flowers, it is neverthelefs cer- 
tain, that it receives a peculiar elaboration in the body of the 
animal ; fince, according to the trials of Reaumur, a flexible 
wax cannot be made with the powder of the antherew. Wax 
_ which compofes the honey-combs is yellow, and of an infipid 
tafte ; it is whitened by expofure to the a@ion of dew, and of 
the air, after it has been reduced into thin pieces. The oxy- 
genated muriatic acid whitens it very quickly ; by a gentle 
heat it foftens, melts, and forms a tranfparent oily fluid, which 
' becomes folid and opake by cooling; when ftrongly heated ~ 
_ with the contaé of air, it takes fire as foon as it is volatilized ; 
and this is the effe produced by the wick in candles. When 
diftilled in a retort it affords febacic acid, and an oil at firft 
fluid, which afterwards fixes in the receiver, and has the con- 
fiftence of butter; it leaves only a very {mall quantity of coak 
difficult to incinerate. Butter of wax being reétified a number 
of times, becomes fluid and volatile. ; ; 
White wax does not alter by expofure to the air, except 
that it becomes coloured at the end of a certain time. It dif- 
folves in oils to which it gives confiftence ; when melted in 
thefe fluids in a mild heat, it forms medicines, known by the 
name of cerates ; alcohol does not a& on wax ; acids blacken it, 
alkalis combine with it, and reduce it to a faponaceous ftate. 
Wax is ufed in a great number of arts ; in pharmacy it is 
ufed in the preparations of pomatums, unguents, and platters. 


§ XU. Concerning Silk Worms, the Bombic Acid, and Silk. 


Silk worms contain, efpecially when in the ftate of chryfalis, 
an acid liquor in the referyoir placed near the anus. Chanflier, 
_ of the Academy of Dijon, obtained this acid by exprefling the 
~ juice of the chryfalides in a cloth, and precipitating the mucilage 
by alcohol, and likewife by infufing the chryfalides in that 
liquor. Alechol in feparating it, carries the acid along with 

At throngh the filter, and there remains on the paper an orange- 
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coloured fat oil, a gummy matter, and a fmall quantity of glue. 


ten. | To obtain the bombic acid pure, the alcohol muft be ° 


diftilled, by which it is volatilized, and the acid remains pure 
in the’ retort. This acid is very penetrating, of a yellow 
amber colour, but’its nature and combinations are not yet 
known. aad hl . 
Many other infects likewife contain acids; the large cater- 
pillar of the willow emits a liquor confiderably acid, according 
to the remark of Bonnet. I have often obferved the bupreftes 
and ftaphylini give ‘a red colour to the blue paper with which 
boxes were lined, wherein they were put. Chauffier has like- 
Wife obtained an acid from: the grafshopper, the red bug, the 
lampytis, or fhining worm. by | Se ie eas 
Silk, which feems to be nothing but a kind of gummy mat- 
ter dried, differs neverthelefs from vegetable fubftances, 1. By. 
the ammoniac it affords in diftillation. 2. By the azotic gas 
obtained from it, by means of the nitric acid. 32 By the pe- 
euliar oll which this acid feparates in proportion as it converts 
it into oxalic acid, as Berthollet has fhown. It feems to be a 
compound of vegetable mucilage with a peculiar animal oil, 
which gives it flexibility, ductility, and elafticity. : 


§ XIV. Concerning Refin- Lac. 


The improper name of gum-lac is given to a refinous fub- 
ftance of a deep red, which is depofited on the branches of 
trees, by a kind of ant peculiar to the Eatt Indies. This fub- 
{tance appeared to Geoffroy to be a kind of nidus, in which the 


ants depofite their eggs. In fat, if ftick-lac be broken, it is a 


obferved to. be full of fmall cavities, or regular cellules, in 


which {mall oblong bodies are placed, which Geoffroy has con- g 
' fidered as the embryoes of ants. He thinks that the lac owes) § 


, ° ° ' » 
its colour to this animal fubftance ; he regards the lac as a true 


wax, though its drynefs, the aromatic odour it exhales in burn- 


ing, and its folubility in alechol, teem to indicate a refemblance 


between it and refins ; by diftillation it affords a kind of but- i 
ter, according to the fame author. . It is now afcertained, that — 


lac is formed by a fpecies of evecus, who depofites it on the 


branches of a fpecies of croton, which is on that account named 
croton lacciferum. tis diftinguifhed in commerce into,ftick- 
1ac, feed-lac, and fhell-lac. We muft likewife obferve, that — 
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many other colouring fubftances, particularly ted animal or 
vegetable fecula, when prepared in a particular manner for 
dyeing, are called /acs. Refin-lac is ufed in the Levant’ to dye 
cloths and fkins. It is the bafis of fealing wax ; a tincture 1s 
made with it, together with the {pirit of cochlearia ; it enters 
into the troches of amber, dentrifice powders, and bec phit odo- 


rous pafltills, &c. 


* 


| 
§ XV. Concerning Kermes. 


Kermes, or chermes, coccws infeCforius, was confidered by the 


-firtt naturalifts asa tubercle and excrefcent of plants. The 


more accurate obfervations of fubfequent times have fhown, 


that 1t is the femiale of an infect arranged among hemiptera by | 


Geoffroy ; this female fixes itfelf among the holm-oak, where, 


after haviag been fecundated, it extends itfelf, dies, aid: foon 
lofes the form of an infe@ ; ; it has the appearance of a brown 


-eap, under which are enclofed a very great number of eggs. 


This cap was formerly ufed in dyeing, but has been negleét- 
ed fince the difcovery of cochineal. Kermes exhibits the fame 
chemical properties as this laft fubftance ; it enters into the {y= 


rop sie teat of codex, and into the confeGtio alkermes. 


§ ey Concerning. Cochineal. 


Cochineal, like kermes,' was long confidered as a vegetable © 
grain. Father Plumier is among the firft who dete@ed this er- 
ror; itis, in fat, the female of an hemipterus infeét, which 


_ differs from the kermes in the circumflance that it preferves 


q- 


its form, though fixed on the plants. The cochineal ufed in 


_ dyeing, grows on the opuntra, or Indian fig. tree ; it is collected 


in great quantities in South America. Geoffroy who ana- 
lyfed it, found it to contain the fame principles with kermes ; 

he obtained ammoniac fromit. “The form: of this infect may 
be feen by macerating it in water. Cochineal is ufed to 
make carmine, and in dyeing it produces either a crimfon or 
{carlet colour, according to:the manner’in which it is ufed. 
As it is an extra@tive colouring matter, it cannot be applied 
in fubftances intended’ to be dyed,- but bythe help of a corro- 
five.’ It readily adheres to wool, and tinges it of a fcarlet co- 
oily PY means of the folution of tin in’ muriatic acid, oe 
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decompofes the colouring extract, and fingularly enlivens the 


tinge. The method of giving this beautiful colour to filk was _ 


not known before the time of Macquer ; this celebrated che- 
mift difcovered that filk may be dyed, if previoufly impregnat- 
ed with the folution of tin, before it is plunged in the bath of 
cochineal, inftead of mixing the {olution i in the bath, as is done 
with wool. 


Ke XVII. Concerning Crab’s Stones. 


The ftony concretions, falfely called craés eyes, lapides cana 


crorum, are found in the number of two in the internal and in- 


ferior parts of the ftomach of thefe cruftaceous infeéts ; they 
are round, convex on one fide, concave on the other, and pla- 


ced in the animal between the two membranes of the ventricle. 


As they are not found, but at the time in which the crabs 
change their covering and their ftomach ; and as they difappear 
gradually in proportion as the new covering becomes hard, 
it is thought, with great probability, that they ferve to re-pro- 


duce the calcareous fubftance, which conftitutes the bafis of 


their thells. 

Thefe ftones haye no tafte ; they contain a {mall quantity of 
‘gelatinous matter ; they are prepared by repeated wathing and 
grinding on a hina! with a {mall quantity of water, to reduce 
them into a foft pafte, which is moulded. into lozenges, and 
dried ; the water carrying off the animal jelly contained in thefe 
ftones ; the refidue is mere earthy matter. When prepared in 
‘this manner, they make a {trong effervefcence with all acids, 


and are abfolutely of the fame nature as chalk; they have, u 


therefore, no other virtue than that of abforbing acidities in 
the firft paflages ; and the opinions, in confequence of which 
animal fubftances in general have been placed in the rank ‘of 
aperient, diuretic, and even cordial remedies, are very far 
from being well founded. 


‘§ XVII. Of Coral. 


The fame obfervation likewife applies to coral, which is a 
calcareous white earth, or rofe-coloured ramification, forming 
the bafis of the habitation of the-fea polypi., Preparations of 
thefe are made in the fame manner as from crabs eyes, and it 
is of the fame calcareous nature as that {ubftance ; it-enters ins 
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to the confectio alkermes, pulvis gutteri, and amber troches, 
Numberlefs virtues have been attributed to it, but it pofiefles 
no other than that of a mere abforbent, unlefs it be combined 
-with acids ; this, as well as crabs eyes, is often in the ftate of 
a neutral falt, combined with vinegar or lemon juice, as an 
aperient, diuretic, &c. 


§. KIX. Concerning True Corralline. 


The coralline, called /ea-mo/s, is, as we have obferved, a pe- 
culiar habitation of polypi. It affords the fame principles in 
the retort as animal fubftances, and has a falt, bitter, and dif- 
agreeable tafte ; it is fuccefsfully ufed as a vermifuge, with 
which intention it is prefcribed in powder, in the dofe of twen- 
ty-four grains for infants, to that of two drachms or more for 
adults. It is made into an anthelminthic fyrup, and enters ins | 
to vermifuge powders. This common corralline muft not be 
confounded with the fubftance at prefent called coralline of Cor- 
i) ica, or belminto-corton : this laft is a vegetable, a kind of fu- 
cus, which has the property of forming a jelly with oe Was 
ter. 


CHAPTER XV. 


RESULT OF THE ANALYSIS OF ANIMAL SUBSTANCES 5 COMPA- 
RISON OF THESE SUBSTANCES WITH VEGETABLE MATTERS. 


Tx the fourteen preceding chapters, we have exhibited the 
actual ftate of our prefent knowledge concerning the nature of 
animal fubftances. Thofe who have cultivated chemiftry for 
the laft twenty years, will eafily perceive how much that fci« 
ence has gained in this refpe&t, and the fingular progrefs it has 
made in this department. ‘Though a much greater number of 
difceveries, beyond what is at prefent known, remains to be 
_. made, to complete the hiltory of animal matters, yet thofe 
we at prefent poflefs are of much greater value than what we . 
formerly poffefled. The courfe neceflary to be held in this 
great work is at leaft difcovered, and we need be no longer 


apprehenfive of confuming our ftime in /falfe parfuits 5 3 it is 
~&B bi ili] 
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clearly feen, how. much the philofophy of animal fubftances 
and the feience of medicine may expect from chemiftry, when 
thefe two feiences are conneéted together. If this affertion res 


quired any additional proofs to what we have already given in 
Getail in the foregoing chapters, the {hort refumption we fhall 
exhibit in this “re would be fufficient to anfwer their pur- 
pofe. 
Thofe fubftances which have been called'thé immediate prin. 
ciples of organic bodies, that is to fay, the matters which are 
feparated immediately, and without alteration from organized 


fubftances, greatly refemble each other; whether they be ex- 


tracted from animals or végetables, In fate, we find in both, 
extracts, the faccharine principle, infipid mucilages, acid and 
alkaline falts, fixed and volatile oils, refins, glutinous matter, 


an aromatic principle, and colouring fubitances.. But notwith- 


{landing this analogy, which has ihe been perceived, there 
flill remain among the immediate principles of, the two king- 


doms, very remarkable differences, the escalation of which . 


deferves all.the attention of philofophers. . 

1. The extra@ and faccharine matters are very far from be-~. 
es as abundant in the animal as in the vegetable kingdom. - 

The animal mucilages are not entirely of the fame na« 

ture; they are fofter, nat fo ealily dried, and are difpofed to 
attract the humidity of the air; they iake the form of a jelly 
in cooling; their tafle is flronger, they become four, and 
nore efpecially they putrefy much more rapidly. bile 

3. The fixed oils in the animal kingdom like wife differ from 
thofe of vegetables. ‘They are found colle€ted in greater maf- 
fes, and in particular cells ; they are always more or lefs con- 


erete; and in many inftances they are even capable of becom- 


ing dry, and afluming the eryflalline form. ©. 
4. Volatile oils and refins are in general rarer, and much 


lefs abundant in animals than i in _vegetab] es. it feems as af 


Nature had been careful to remove from the fenfible and irrita- 
ble organs: of animals, fuch acrid fubftances which would have 
continually ftimulated the fibres; and that fhe has even con 


fined them to the external parts, and the ee of the tunics — 


in vegetables. i : 
oe the albuminous matter, Simebich is iebrctaine by heat, 
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_ though it exifts in the juices of plants,-is much lefs abundant 
in them than in animals ; in/all the parts of which it is found, 
and of.en in very penitiddestil quantites. 

6. The fibrous fubftance, though analogous to the gluten of 
flour, has, neverthelefs, more tenacity .and elafticity in ani-. 
mals: befides which, they contain it in fo large a proportion, 
that even if there were no difference between animals and ve~. 
getables, this alone would deferve to employ the whole. atten- 
tion and refearch of philofophers.. All the mufcles, or all the 
organs of motion, are compofed of this; and as animals pof- 

fefs a mobility which is not feen in vegetables, the parts ne~ | 
| ceflary to move them ought to differ eflentially from that which 
conflitutes:the motionlefs bodies of plants. ; 

+. But it is more efpecially in the nature of tite faline | 
matters, that animals differ from.vegetables. Befides the falts 
and faline radicals analogous to thofe of the vegetable king. 
dom, which are found in animals, fuch as lime, foda, the mu- 
tiatic, oxalic, malic, benzoic, febacic, and phofphoric acids, 
there have been extracted from them the latic, faccholaétic, 
lithic, formic, and bombic acids, whofe nature is not known, 
but which do not appear to exift in vegetables: We likewife 
find in animals, much more abundantly than in vegetables, the 
principles neceflary for the formation of ammoniac and the 
pruffic acid ; and it is more particularly by this charaéter that 
animal matter differs from vegetable. The principles necef- 
fary to the formation of ammoniac and the prniflic acid, viz. 
~ azot, hydrogen and carbon, are even fo abundant in animal fub- 
fiances, that thefe two compounds are very often found ready 
formed in them, more efpecially fome time after the death of 
animals, I have found Pruffian blue in putrid animal fubftan- 
ces: | have even feen in a fick perfon, whofe blood was great. 
ly altered, this fluid ailume the brighteft blue colour by expo- 
{ure to air. But it muft not bé overlooked, that vegetables 
likewife contain the principles of pruffic acid, though much 
lefs abundantly than animal fubfiances. With regard to ame 
_™oniac, its readier and much more frequent formation in ani- 

‘mal than in vegetable matters, fhows that its principles are 
| much more abundant ;.and indeed Berthollet has proved, that 
_thefe matters afford a very great quantity of azotic gas, by 
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means of the nitric acid. I have proved after him, that, when 
this gas is extracted, thefe fubftances no longer afford ammo- 
niac; it 1s, therefore, to the prefence of this principle that they 
are indebted for the property of affording, in thefe artificial or 
f{pontaneous analyfes, a great quantity of this alkaline falt. 

If we proceed to inquire what are the more fimple primary 
principles of which thefe immediate principles are compounded, 
we fhall find, that the only component parts of animal matters 
are, like thofe of vegetables, hydrogen, carbon, azot, and Oxy- 
gen. Thefe fubftances, hitherto indecompofable, thefe kinds 
of elements, appear to conftitute, by their combinations, oils, 
- acids, mucilages, the fibrous matter, &c. _Thefe various im- 
mediate principles do not differ from each other, but in the 
number and refpeCtive proportion of the primitive fubftances 
which compofe them. -But as animal matters, though formed 
in general of the fame principles as vegetable {ubftances, do 
neverthelefs poflefs properties really different; the productive 
caufe of thefe differences appears to exift only in the various 
proportion of thefe principles. Thus the quantity of azot, 
which is much more confiderable in animal] matters than in ve- 
getable fubftances, already explains a great part of thefe dif- 
ferences: it hows why animal fubftances affords much ammo- 
niac by the aétion of fire, why they putrify fo readily, why 
they are’neceflary to the produCtion of the acid of nitre, &c. 
Nothing more 4s required to be done than to determine what 
kind of change it is that vegetable matters undergo, in pafling 
into the bodies of animals ; for it is certain that vegetable 
matters alone affords nourifhment to animals, and are converte 
ed into-their ‘proper fubftance. We thall here take notice, 
that feveral immediate principles of vegetables pafs without 
alteration, and preferve their own proper nature in the bodies 


of animals, or at leaft are very little changed: fuch in parti- 


cular are feveral falts, the fixed oils, &c. But the different 
kinds of mucilages, the gluten, and the colouring matters, ma- 
nifeftly change their nature ; the gummy matter becomes 
gelatinous ; the gluten paffes to} the ftate of fibrous matter ; 
the bafe of azotic gas, or azot, is fixed, and combines in great 
quantities in thefe fubftances, and feems, by its mere fixation, 
to change vegetable into animal matter. It is to this change, 
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and the formation of the various animal fubftances, that phy- 
fiologifts ought to direé&t their attention more particularly : in 
a word, it is the problem of animalization which remains to 
be refolved. Analyfis has already afforded fome ufeful data 
for this folution ; but many more remain to be inveftigated: 
and it is chemiftry alone, which, by its.accurate procefles, can 
encourage us to hope for the union of a number fufficiently 
confiderable to arrive at this refult, fo ufeful to the en 
of animal bodies. 


CHAPTER XVI. 


CONCERNING THE PUTREFACTION OF ANIMAL SUBSTANCES, 


"| HouGH vegetable fubftances are fufceptible of decompofition, 
and entire deftru@tion, by the putrid fermentation, they ate 
deteerth ell’ in general far from being as capable of entering 
into this ftate of inteftine motion as animal matters ; the pu- 
 trefaCtion of thefe laft is much more rapid, and its phenomena 

are different: all the fluids and foft parts of animals are alike 

capable of undergoing this procefs, while many vegetable 
matters feem exempted from it, or-at leaft are not changed 
it but flowly, and with great difficulty, 

The putrefaction of animals, which we cannot but confider, 
with Boerhaave, as a true fermentation, is one of the moft im- 
_ portant phenomena, and at the fame time the mott difficult to 
be known; all the labours of the philofophical world, fince the 
‘ time of Bacon of Verulam, who was well aware of the impor- 
tance of inquiries into this fubje@, have ferved only to clear 
_ up a few circumftances, and to exhibit the general phenomena 
_ of putrefying fubftances. Beccher, Hales, Stahl, Pringle, Mac- 
bride, Geber, Baumé, Madam Darconville, and the authors of 

the Differtations on Antifeptics, who were crowned in 1764 
‘by the Academy of Dijon, have obferved, and carefully de~ 
— feribed the faéts which accompany the putrid change in bo. 
dies: but we fhall fee, in the following pages, that a great 
number of experimeénts remains to be made, before we can 
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efteem ourfelves acquainted with the whole of the phenomena 
of this'natural operation. et 

\Every fluid or foft fubftance, exeradied from an animal bo- 
dy, when expofed to a moderate temperature, of fixty-five de- 


grees or more, pafles with more or lefs rapidity through the © 


following changes. Its colour, becomes paler, and its oie 
ence diminifhes ; if it be a folid part, fuch as flefh, it foftens, 
anda ferous matter {weats out, whofe colour quickly changes ; 
its texture becomes relaxed, and its organization deftroyed ; 
its {mell becomes faint, and difagreeable ; the fubftance gra- 
dually finks down, and is diminifhed in bulk; its fmell be- 
comes ftronger and ammoniacal. If the fubjeét be contained 
in a clofe veffel, the progrefs of putrefaction, at this ftage, 
feems to flacken ; no other fmell but that of a pungent alkali 
is perceived; the matter effervefces with acids, and converts 
fyrup of violets to a green.. But if the communication with 


the air be admitted, the urinous exhalation is diffipated, and a 


' peculiar putrid {mell is {pread around with a kind of impetuo- 
fity; a fmell of the moft infupportable kind, which lafts a long 


time, and pervades every place, affeCting the bodies of living . 


animals, after the manner of a ferment, capable of altering the 
fluids: this {mell is corrected, and as it were confined by am- 
moniac. When the latter is volatilized, the putrefactive pro- 
cefs becomes ative a fecond time, and the fubftance fuddenly 


{wells up, becomes filled with bubbles of air, and foon after — 


_fubfides again. Its colour changes, the fibrous texture of the 
flefh being then fearcely diftinguifhable ; and) the whole is 


changed into a foft, brown, or greenifh matter, of the confift- 
ence of a poultice, whofe fmell is faint, naufeous, and very 
active on the bodies of animals. The odorant principle gra- 
dually Jofes its force; the fluid portion of the flefh aflumes a 


kind of confiftence, its colour becomes deeper, and it is finally 


reduced into a friable’ matter, rather deliquefcent, which being 


rubbed between the fingers, breaks into a coarfe powder, like 


earth. This is the laft fate obferved in the putrefaGion of — 
animal fubftances ; they do not arrive at this term but atthe — 
end of aconfiderable time. Eighteen months, two, and even. 
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three years, are Mearcely fufficient for the deftru@tion of the — 


whole body of animals expofed to the air; and the time ne«. 
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ceflary for the total deftru€tion of bodies buried in the earth 
as not yet been eftimated. Not to mention bodies which in 
certain foilg are dried, and remain unchangeable ; many facts 
prove, that human bodies, buried in great numbers in a moift 
foil, are not deftroyed even at the end of thirty years, 

From this outline it follows, r. That the conditions proper 
to develope and maintain the putrefaétion of animal fubftances, 
are the contact of air, heat, moifture, and repofe. 2. That 
ammoniac is one of the products of putrefaction, formed dur- 
ing that procefs, fince ‘it did not exift as fuch in the animal 
fubftances before the commencement of that inteftine motion. 
3. That putrefacion, effected by the inteftine motion, proper 
to organized matters, may be compared to the action of fire, as 
Goddard has remarked, and may be confidered as fpontaneous 
decompofition, as Baumé thinks, from which it differs only in 
its fownefs. 4. That in this natural operation, the proximate 
principles of animals re-act on each other, by the affiftance of 
water and of heat, by means of which the motion commenced ; 
that the volatile matters thus formed, become gradually diffi- 
‘pated in the order of their volatility, ‘and that nothing remains 
after the putrefaction, but an infipid, ‘and as it were earthy 
fubftance. 5, and laftly, That the putrid exhalation, which is 
fo well diflinguithed by the nerves of {mell, and whofe action 
is fo powerful on the animal economy, may be confidered as 
one of the principal produéts of putrefaction, as it is peculiar 
to this operation, and is not obferved in any other natural phe-— 
nomena; and becaufe it appears capable of developing the pu- 
trefactive motion in all the animal fubftances which are expol- 
ed to its action. As to the nature of this fugacious odorant 
fubftance, we muft obferve, that it is more particularly with 
refpeé&t to this that inquiries are very little advanced, though 
they highly deferve to be followed. We only know, that it is 
extremely volatile, attenuated, and penetrating ; that pure alr, 
water in large quantities, and: acid gafes, are capable of mode- 
rating its effets. Though it ought not to be confounded with 
the carbonic acid gas, which is difengaged in large quantities 
from putrefying bodies, and to whofe difengagement Macbride 
entirely attributed the caufe of this natural phenomenon ; and 
though we are by no means warranted in comparing it, either 
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to the hydrogen gas difengaged from putrefcent bodies, nor. 
with the luminous matter, which fhines at the furface of pu- * 
trid animal fibres, converting them into a kind of phofphorus ; © 

yet it muft be allowed, that thefe fubftances have very evi- 
dent’ relations with each other, fince it always accompanies. 
them, is equally volatile and attenuating, and a@s with equal 
energy on the organs of animals. - Perhaps this fubftance may 
be a part of the animal matters reduced into vapour. 

Four degrees or ftages of the putrid fermentation of animal 
fubftances may be diftingnifhed, according to Boiffien. BS ar 

The firft, which this phyfician calls a tendency to putrefattion, 
confifts in an alteration, not confiderable, which appears by a 
faint or flight fmell, and a foftening of the fubftance. — 

The fecond degree, or commencement of putrefattion, is fome-~ 

times indicated by marks of acidity : the fubftances which un- 
dergo this, lofe weight, become fetid and foft, and a ferous 
matter exudes, if they be in clofe veffels; or they become dry, 
and of a dark colour, if expofed to the air. _ 
In the third degree, or advanced flage of putrefaétion, the pu- 
trefeent matters emit an ammoniacal fmell, mixed with a pu- 
trid and nanfeous{mell ; they fall into diffolution, their colour 
changes more and more, and they lofe at the fame time both 
weight and bulk. : 7 | 

Laftly, The fourth degree, or that of complete putrefaétion, is 


known by the ammoniac being entirely and completely diffipat- : 


ed; the fetid fmell lofes its force, the volume and weight of 
the putrefied fobftance are confiderably diminifhed, a gelati- 
hous mucus is feparated, they dry by degrees, and are at length | 
reduced to a friable and earthy matter. A, ; 
Such are the general phenomena obferved in the putrefac. 
tion of animal fubftances, but they are far from being the | 
fame in all matters which putrefy. There is a great differ. 
ence between the putrefaétion of the parts of living animals, — 
_ and that of their dead organs. The motion which exifts in 
the former, fingularly modifies the phenomena of this altera- 
tion ; and phyficians have frequent opportunities of obferving 
the difference between thefe two ftates, with refpe@ to putre-. 
fa&tion. Befides this, every humour, and every folid part, fe. 
parated from a dead animal, has likewife its peculiar way of 


as 


PUTREFACTION. - 399 


putrefying. ‘Vhe mufcular, membranous, or parenchymatous 
texture of the organs; the oily, mucilaginous, or lymphatic 
nature of the humours, their confiitence, their ftate with re. 
{pect to that of the animal which afforded them, greatly in- 
fluence the putrefactive motion, and modify it in a thoufand 
manners, perhaps impoflible to be eftimated. And how great- 
ly will the difficulty of the fubje& be increafed, if we add to 
this enumeration, the ftate of the air, its temperature, elafti. 
city, weight, drynefs, or moifture ; the expofition of the pu- 
trefying fubftance in various places, and even the form of the 
vefiels which contain it; all thefe circumftances being capable 
of varying the phenomena? It muft therefore be allowed, that 
the hiftory of animal putrefation is fcarce begun, and that it 
demands an immenfe feries of inquiries and experiments. 

The phenomena hitherto obferved fhow, that water is the 
caufe of putrefaion ; it is moft probable that this fluid is de- 
compofed, that its oxygen feizes the azot of the animal fub- 
ftances, and contributes-to the formation of the nitric acid, fo 
frequently found in animal matters; and that its hydrogen, 
united to a portion of the fame azot, which abounds in thefe 
fubftances, ‘produces the ammoniac that flies off. The oily 
principle is preferved for the longeft time; the calcareous 
phofphat, and the phofphat of foda, united to a portion of the 
‘carbonaceous principle, and perhaps with a {mall quantity of 
fat matter, feem to conftitute the apparently earthy refidue of 
putrefied animal matters. | 

Thus far we have only defcribed the ‘shitload which 
take place when animal matters putrefy, and are decompofed 
in the air: but as the refult of this decompofition in different 
mediums throws a great light on the knowledge of the revo- 
lutions of the globe, let us confider for an inftant what hap- 
pens to thefe matters, plunged in the water, or buried in the 
earth. 

The changes hitherto defcribed, do not take place perfectly 
in the water. The bodies of animals plunged into this liquid. 
firft {well up; elaftic fluids are difengaged; the water dif-_ 
folves a great part of their principles, decompofes another 
part, and difperfes the different principles of thefe bodies 
among the great mafles that conflitute rivers and ftreams; 
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whence feveral nations expofe dead bodies in rivers, and com- 
malt their deftruCtion to the water. 

Other phenomena take place when the bodies of animals are 
-buried beneath the ground. Obfervations, moft of which are 
the confequence of accidental circumftances, have fhown that 
their deftru@tion varies according to the nature of the ground. 
Sometimes we find. bodies entirely deftroyed after a fhort in- 
terval, and fometimes they are found well preferved even after 
a very long time. It is eafy to conceive, that if the earth is 
‘very porous and very moveable, if the animal matter be bu- 
ried at a {mall depth, the air, and efpecially the water, which 
have an eafy accefs to it, will facilitate its decompofition ; but 
that in oppofite circumftances it muft be much flower. For 
example, dry earth abforbs the water of bodies, dries them, 
and converts them into mummy: fuch is the effet of a fandy 
foil, in which the bodies receive the impreffion of a burning 
fun, and acquire a degree of hardnefs which defends them from 
deftruétion for ages. On, the contrary, argillaceous earth re- 


tains water, and permits the deftruétion of bodies. In the 


cafes in which it takes place more or lefs flowly, the fluids and 
the folids finifh, by being reduced) almoft entirely into azotic 
gas, carbonic acid gas, hydrogen gas, and ammoniacal gas. All 
thefe elaftic fluids being filtered through the earth, are ftopped 
and partly fixed, and render-the ground black, greafy, and fe- 
tid. They faturate it, as it were, with thefe produéts of pu- 
trefaction, until the diffolving power of water and air, the va- 


porization effected by heat, and the abforption by vegetables, 


deprive the ground of the fluids with which it is impregnated. 
Thus it is that nature, by flow decompofitions, reduces. the bo- 
dies of animals deprived of life, to more fimple fab encased 
ftined to enter into new combinations. 


This decompofition, confidered on every part of the globe at 


once, in the earth, in the water, or in the air, produces great 
changes, which the philofopher ought to appreciate. By ob- 
ferving the vaft extent of the feas, and the immenfe quantity 
of animals which inhabit them, we perceive thofe animals, pe= 
rifh in enormous mafles, and fuffer a decompofition, which 
produces phenomena hitherto not fufficiently examined. What 


‘become of the immenfe remains of animal matters ?. To what — 
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fucceflive revolutions are thefe ruins of living beings expofed ? 
It is known that the waters of the fea contain the muriats and 
fulphats of foda, of lime, and of magnefia. It cannot be doubt- 
ed, but the muriatic acid, magnefia, lime, and foda, are con- 
tinually formed in this vaft laboratory. Perhaps the formation 
of many of thefe fubftances may take place during the life of 
thefe marine animals ; but fome others are certainly owing on- 
ly to the decompofition of the fame fubttances after death. It 
cannot be denied, that the ftrata of calcareous matters, which 
conflitute as it were the bark or external covering of the globe, 
in a great part of its extent, are owing to the remains of the 
fikeletons of fea animals, more or lefs broken down by the wa- 
ters ; that thefe beds have been depofited at the bottom of the 
fea; that fuch is likewife the origin of bitumen, and more 
efpecially pit-coal, which is depofited in very thin and extend- 
ed ftrata, which likewife occupy a part of the globe. There 
is therefore, in the fea, a never-ceafing caufe of the decompo- 
fition of water: numberlefs agents continually feparate its 
principles, and are thcmfelves changed. Immenfe maiffes of 
chalk, depofited on its bottom, abforb and fix the water, or 
convert into a folid fubftance, part of the liquid which fills its 
vatt bafons. | 

From thefe confiderations refpecting the decompofition of 
animal fubftances in the earth, in the air, and in the water, 
united to all the data afforded by chemiftry, it follows, that 
the external ftrata of the globe are no longer what they were 
at the moment of its formation; that it increafes in folidity 
and extent by the fucceflive and uninterrupted augmentation 
of thefe' depofitions ; that the foil we inhabit is modern and 
faGtitious ; that it does not belong to minerals ; ; that this fu- 
perficial foil is owing to the flow decompofition of animals and 
vegetables; that water is continually diminifhed in quantity, 
and changes its form; that one part being decompofed, fur-~ 
nifhes one of the bafes of the bodies of vegetables and animals ; 
that another part is rendered folid in the calcareous ftrata add- 
ed to the globe; that the atmofphere muit have been modified — 
by all thefe fucceflive changes ; that vegetables continually 
influence the atmofpheric air ; and that the folar light is great- 
ly concerned in all thefe mutual decompofitions. Though 1: 
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feems impoffible to determine the times which have fucceffive. 
ly beheld the decompofition of water, vegetation, fermenta- 
tions, putrefaétion, the formation of faline fubftances, bitu- 

mens, calcareous matters, and the modifications of the atmo- 
fphere; yet philofophy and chemiftry, enriched by modern 
difcoveries, fhow us at leaft that thefe phenomena have taken 
place at different epochs; that they continue to modify the 
actual ftate of the planet we inhabit; and that if matter be 
one and the fame thing, with refpeét to its mafs and intimate 
nature, as great philofophers have thought, yet its form being 
continually varied by the combinations it experiences, muft 

gradually produce great revolutions, of which modern chemif- 
try alone can appreciate the caufe, and of which perhaps it 
may fome day foretell the final effects. 


OF THE 
METHODICAL CLASSIFICATION, 
AND THE 


NATURAL HISTORY OF ANIMALS. 


‘Dye number of animals which cover the furface of our globe 
being very confiderable, it would be impoflible to diftinguifh 
them from each other, if nature had not prefented remarkable 
differences in their external figure, on which diftinétions are 
eafily eftablifhed. Naturalifts have at all times been fenfible 
of the utility of thefe differences, which they have advan. 
~ tageoufly applied in clafling animals into methodical divifions. 
Although it is certain, that thefe claflifications do not exift in 
_ nature, but that the whole chain of created beings is uninter- 

rupted, yet it is certain, that thefe methods aflift the memory, 
and are of great ufe in the ftudy of natural hiftory. We may 
_ therefore confider thefe methods, as inftruments appropriated 
to our limited powers, by the help of which we may fuccefs- 
_ fully attend to the riches of nature. Ariftotle eftablifhed only 
general and fimple divifions ; but his mafterly confiderations, 
_refpeting the interior and exterior organs of animals, have 
formed a bafe, on which the divifions of the firft naturalifts, 
fuch as Gefner, Aldrovandus, Jonfton, Charleton, Ray, &e. 
are in great part founded. Thefe early naturalifts have been 
fucceeded by a great number of others, who have rendered 
the methods more perfect, and have added to the knowledge 
we poflefs: but among thefe laft, thofe whofe works more par- 
ticularly require to be known, and from whom we fhall bor« 
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row, are Mefirs. Klein, Artedi, Linneus, Briffon, Daubenton, 
and Geoffroy. ; 

After man, whofe organization and intelligence place him at 
the head of animated bodies in a feparate clafs, all other ani- 
mals may be divided into eight claifes ; namely, quadrupeds, 
cetacea birds, oviparous quadrupeds, ferpents, filhes, infe&ts, 
worms, and polypi. 

Thefe clafles might be more multiplied, but the difficulties 
would increafe in the fame proportion, and defeat the purpofe 
of artificial claffification, whofe fole merit confifts in fimplicity 
and perfpicuity. Daubenton, who has paid great attention to 
the claffification of animals, has arranged them in the fame 
manner, and has confidered the ftruéture of the principal con- 
ftituent parts of each, to fhow that the claffes are gradually de- 
graded, from quadrupeds, which neareft refemble man, to 
worms, which are the moft remote. As there are two prin- 
ple obje&ts of attention in the hiftory of animals, 1. Their ex- 
ternal forms, and the methods founded on thefe forms. 2, Their 
internal organs, and the funétions for the performance of © 
which they are deftined. We fhall confider each of thefe ob- 
jects in feparate feétions. 


SECTION Tf. 


A SKETCH OF THE DIFFERENT SYSTEMS OF THE NATURAL. 
HISTORY OF ANIMALS, 


ARTICLE I. 
Concerning Quadrupeds. 
ZOOLOGY. 
Quaprvrens are animals having four feet, whofe body is 
moft commonly covered with hair. They refpire by lungs fimi- 
lar to thofe of man ; and like him they have a hearty confifting 


ot two ventricles: they are viviparous. Thefe animals re- 
femble man the neareft in their ftru@ture ; there are even fome, 
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as for example, the ape, and a few others, which Linnzus has 
thought proper to include in the fame order as man. This 
naturalift gives the name of mammalia to this clafs, in which 
he comprehends cetaceous animals, becaufe they have teats, 
and give milk to their young. Though this clafs of animals 
appears to refemble man in fome refpeG&s, yet they differ great- 
ly from him in feveral important particulars. Such are the 
horizontal fituation of their bodies, the form or their extre- 
_mities, the thicknefs and hardnefs of their fkin, which is hairy, 
or covered with a hard, and, as it were, corneous fubftance, the 
prolongation of the vertebra of the back into a tail, the ante- 
rior part of the cranium flat and horizontal, the ears large and 
long, the bones of the nofe and upper jaw very long, and 
placed obliquely. When we compare this ftruéture to that of 
the human fpecies, whofe body is:perpendicular, the bone call. 
ed radius moveable, the fingers perfe@ly feparate, the thumbs 
oppofed to the four other fingers, and the fkin fmooth and thin, 
we fhall be fenfible how much this confirmation exalts its fen- 
fibility, and renders it fuperior to the moft perfect of other 
animals. The anatomy of its internal parts, and the hiftory 
of its fun@ions, add {till more force to thofe important con- 
clufions. 

The ancient naturalifts, at whofe head Ariftotle and Pliny 
may be placed, have diftinguifhed quadrupeds only by the place 
of theif habitation. For which reafon, and the want of accu- 
rate défcriptions, it is often impoffible to afcertain the animals 
they fpeak of. » Later naturalifts, perceiving the difadvan- 
tages of this method, adopted another, which is very differ- 
ent: they have availed themfelves of the moft obvious differ- 
ences on the external parts of animals, to eftablith charaters. 
readily known, by the affiftance of which they may with cer- 
tainty be diftinguifhed from each other. We {hall in this 
place explain three artificial methods of claffing quadrupeds ; 
namely, thofe of Linnzus, Klein, and Briffon. 


Lhe Method of Linneus. 


Linnetts has divided animals with teats, or the mammalia, 
in feven orders. The firft, comprehending thofe which he 
calls primates, has for its charaters incifive teeth in both jaws ; 

| | Ce iy 


4006. - QUADRUPEDS, 


conftantly four in number in the upper jaw ; two teats on the 
breaft, and the arms feparated by clavicule : this order coutains 
four genera; man, homo; the ape, fimia; the lemur, or profimia ; 
and the bat, ve/pertilio. It cannot but be admitted that this 
method is very remote from nature, fince it arranges in the 
fame order, creatures fo diflimilar as man and the bat. 

Animals of the fecond order are diftinguithed by the name 
of bruta; their characters are the want of incifive teeth, 
feet armed with ftrong hoofs, and a flow pace. This or- 
der includes fix genera, which are the elephant, e/ephas ; the 
fea-cow, trichecus ; the floth, bradypus ; the ant-eater, myrme- 
cophaga ; the — mans ; the tatow, dafypus. The two firft 
genera are very formate from the four others, — 

In the third order, the Swedith naturalift diftinguifhes fa- 
vage beafts by the name of fere. In this he comprehends all 
animals with teats, whofe incifive teeth are conical, and ufual- 
ly fix in number in both jaws, whofe canine teeth are very 
long grinders, not flatted, feet armed with fharp nails, and 
which tear their prey, and live by deftroying other creatures. 
There ‘are ten genera of this order; the feal, phoca; the dog, 
canis; the cat, felis; the ferret, viverra; the weazel, muftela ; 
the bear, wrfus ; the oppofium, didelphis ; the mole, talpa ; t he 
fhrew-moufe, /o1 ‘ex; aud the hedge- hog, erinaceus. 

The fourth order, entitled g/res, or rats, is diftinguifhed ne 
the following characters : the animals which compofe it have 
two incifive teeth in each jaw, and no canine teeth ; their feet 
are armed with claws proper for leaping; they live on barks, 
roots, &c. This order comprehends fix genera ; namely, the 
porcupine, hiffrix ; the hare, depus ; the caftor, cafior ; the rat, 
mus; the fquirrel, feurus ; and the American bat, ‘to: how eee 
Linneus has given the name of noéizlio. ti 

In the fifth order, he includes, under the name of pecora, fuch — 
qnadrupeds as have incifive teeth in the lower jaw, and none 
in the upper; whofe feet are cloven, and which ruminate. 
The camel, camelus; the mufk animal, mo/chus ; the ftag, cere 
wus; the goat, capra ; the fheep, ovis; the ox, bos; are the 
fix genera which compofe this order. — : | 

- The fixth order includes, under the denomination of bellue, 
fach quadrupeds as have the incifive teeth obtufe, and their 
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feet hoofed. The four genera of this order, namely, the 
horfe, eguus; the hippopotamus, Aippopotamus ; the hog, fus 3 
and the. rhinoceros, rhizioceros, are very well diftinguifhed from 
each other by the number of their teeth, and the form of 
their feet. 
Laftly, ‘he feventh order, which comprehends the cetaceous 
animals, is diftinguifhed from all others by the form of the 
feet, which refemble fins: but as we think proper, with many 
modern naturalifts, to make a peculiar clafs of cetaceous ani- 
mals, we fhall {peak of them after quadrupeds. — | 
The method of Linnzus appears to be defeGtive in many 
-refpects ; not only in its arranging together animals fo diffimi- 
lar as man and the bat, &c. and feparating animals fo fimilar 
as the rat and the moufe, &c. but likewife becaufe the divifions 
are not fufficiently numerous, and do not readily enable us to 
diftinguifh each. quadruped ; which laft requifite is indifpen- 
fably neceflary, and is in fact the only advantage a method is 
required to poflefs, | 


wo 


The Method of Klein. 


Klein divides quadrupeds into two principal orders: in the 
firft, he arranges thofe whofe feet are ungulated, pedes ungulati 
jive cheliferi ; in the fecond, thofe whofe feet are digitated, pedes 
 digitati. * pee 

The firft order is divided into five families, whofe characters 
are founded on the divifion of their ungulated feet in feveral 
pieces. The firft family, called monechela, comprehends the 
genus of the horie: the fecond, whofe individuals are diftin« 

_ guilbed by the name dichela, includes all thofe whofe feet are 
_ cloven into two parts, diulcr. Some have horns, as the bull, 
the ram, the goat, the ftag, &c. others are not horned, as the 
hog, the boar, the bayroufla, The ‘trichela, or animals whofe 
ungulated feet are divided into three parts, compofe the third 
family, of which the rhinoceros is the only variety. The 
fourth family, whofe charaéter confifts in the feet being divid- 
ed into four pieces, tetrachela, contains only the hippopotamus. 
The fifth, which is diftinguifhed by the feet being divided into 

five parts, peatachela, includes only the elephant. — 
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The fecond order of quadrupeds, whofe feet are digitated, is 
likewife divided into five families; the firft comprehending 
animals with two digits, didadfyla, confiltts of the camel and the 
filenus, or floth of Ceylon. The fecond family, or animals of 
three digits on their feet, ¢ridadyla, includes the floth and the 
ant-eater, The third, zetradadfylc, or animals of four digits, 
contains tatous, or armadillos, aud Guinea pigs, which feem to 
be a ipecies of rabbits. The fourth family, characterized by 
five digits on the feet, pentadayla, is the moft numerous of 
all; it contains the rabbit, the fquirrel, the dormoufe, the rat 
and the moufe, the-opoffum, the mole, the bat, the weazel, the 
porcupine, the dog, the wolf, the fox, the coati, the cat, the ty- 
ger, the lion, the bear, and the ape ; the number of {pecies com- 
prehended under thefe genera is very confiderable. It muft be 
obferved, that in all thefe chara¢ters, taken from the form of 
the feet, Klein confiders only the fore feet in his diftin@ion of © 
families. Laftly, The fifth family confifts of animals whofe 
feet are irregular, anomalopedia; {uch are the otter, the caftor, 
the fea-cow, and the feal. 

The fame objeétion may be made to the fyftem of aya as 
to that of Linnzus. Though his firft divifions are fufficiently | 
diftinGtive of the families, the genera are not fo eafily afcer- 
tained according ta his method, more efpecially thofe of the 
fourth family. 7 


The Method of Briffon. 


Briffon has avoided moft of thefeincon venientes , by combining 
together all the charaéters ufed by the naturalifts who have pre- 
ceded him. He has availed himfelf of the number of teeth, or 
their abfence, the form of the extr emities, that of the tail, the na- 
ture of the appendices; fuch as the horns, the feales, the prickly | 
{pines or quills. His combined method is doubtlefs the mot 
complete, and beft adapted to diftinguifh any quadruped, and 
» refer it to its proper genus. We here prefent his divifions in 
the form of a table; it exhibits the characters of thefe animals 
to their refpective genera, and has the advantage of being very 
_fimple, and eafily underftood. See Table II. at the end of this 
Volume. . I 


ANIMALS——BIRDS., 409 


ArtTicve IT. 


Concerning Cetaceous Animals. 


Cetaceous animals are of a large fize, inhabit the ocean, and 
‘by the ftru€ture of their lungs and blood-veffels, are capable 
of living in water, as we thall more fully explain in the hifto- 
ry of refpiration. They refemble quadrupeds in the ftruéture 
of their breafts, and in general of all their internal organs, as 
well as in their bringing forth living young. But they differ 
from them in the form of their extremities, which terminate 
in fins, and in two large apertures, at the upper part of their 
heads, ‘through which they caft up the water to various 
heights. Naturalifts call thefe paflages /piracula, which word 
Daubenton tranflated by that of vents. The number of genera 
- of thefe animals is much lefs confiderable than that of quadru- 
peds. Briffon has diftinguifhed them, 1. Into fuch as have no 
teeth, as the whale, balena. 2. Into fuch as have teeth only in 
the upper jaw, as the monodon, vel monoceros. 3. Such as have 
teeth only in the lower jaw, as the narval, or fea-unicorn, 
phyfeter. 4. and laflly, Such as have teeth in both jaws, as the 
dolphin, delohinus. 


Articxe III. 
Concerning Birds. 


ORNITHOLOGY. 

Birds are biped animals, which move through the air by 
means of win gs, are covered with feathers, and have a beak of 
a horny fubftance. A great number of interefting faéts are 
obfervable with regard to thefe animals, relative to the va- 
rious form of their beak, the ftru€ture of their feathers, the 
motions they perform, and their manners or habits. The moft 
important of thefe will be exhibited in the abridgment of Phy- 
fiology, which we fhall give in the following pages; but at 
prefent we fhall only attend to the external charadters which 
 naturalifts have taken to diftinguifh birds, and clafs them me- 
 thodically. The earlier writers on this part of natural hiftory 
have eftablifhed no other differences between birds than fuch 
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as relate to the places they inhabit. Hence they have di- 
ftinguifhed them into birds inhabiting woods, plains, feas, ri- 
vers, lakes, &c. Others have diftinguifhed them from their 
food, into birds of prey, granivorous birds, &c. &e. 

But methodical writers have diftinguifhed birds in an-> 
other way. Linnzus has divided them after the form of their 
beak into fix orders, like the quadrupeds with which he has 
compared them. But thefe divifions do not appear fufficient- 
ly extenfive, efpecially when we confider that the number of 
{pecies in birds is much more confiderable than in quadrupeds, 
fince Buffon reckons the quadrupeds at two hundred, and the 
birds at fifteen hundred or two thoufand. We fhall therefore 
only mention in this place the methods of Klein and of Briffon. 

Klein divides birds into eight families, after the form of | 
their feet ; the firft under the name of didaciiles, comprehends 
fuch as have two digits on their feet; the oftrich is the only 
{pecies in this divifion. The fecond contains the ¢ridaétyles, 
fuch as the cafuary, the buftard, the lapwing, and the plover. 
The third contains the zetradaétyles, which have two digits be- 
hind and two before; fuch as the parokeet, the wood-pecker, 
the cuckoo, and the king-fifher. The fourth contains the Zefra- 
daétyles, three of whofe digits are before, and one behind. This 
family is the moft numerous of any, as it comprehends the 
birds which prey by day and night, fuch as the raven, the 
magpye, the ftarling, the thrufh, the blackbird, the lark, the 
redbreaft, the {wallow, the titmoufe, the woodcock, &c. 

The fifth family contains the tretradaéyles, whofe three an- 
terior digits are united by a membrane, and the pofterior at 
liberty. Thefe birds are called palmipedes; the goofe, the duck, 
the fea-maw, and the diver, compofe this family. . The fixth 
includes the #etradaétyles, whofe four digits are united by a. 
membrane. Thefe in Latin are called planci. The pelican, 
the cormorant, the booby, and the anhinga, are arranged by 
Klein in this family. The feventh is compofed of fuch as have 
only three digits, and thefe united by a membrane; they are 
called the fridaétyles palmipedes. The guillemot, the penguin, - 
and the albatros, belong to this family. Laftly, The eighth 
clafs includes the setradaétyles, whofe digits have membranes 
fringed, or as it were torn; thefe are alfo called dad#tylbes. | 
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Coots, and fome of the fpecies of divers, compofe this laft fa. 
mily. The method of Klein, though more comprehenfive than 
that of Linnzeus, is, notwithftanding, attended with many dif- 
ficulties in afcertaining the genera, efpecially that of the fourth 
family ; for which reafon we think the method of Briffon is 
to be preferred. It muft be confeffed, however, that this laft, 
in which the author has ufed all the characters together, as 
he has done with refpect to the quadrupeds, appears very 
complicated at firft fight ; but when it is reduced into a table, 
as we have done, all its divifions may be readily diftinguithed ; 
and any bird may be eafily known by attending to the charac- 
ters according to the arrangement. See Table III. at the end 
of this volume, | 


ARTICLE IV, 


Concerning Oviparcus Quadrupeds. 


Linnzus clafled together, in his fyftem, under the denomina~ 
tion of amphilia, the oviparous quadrupeds, ferpents, and car- 
tilaginous fifhes: but Daubenton obferves, that the word am- 
phibious cannot be applied to any peculiar clafs of animals ; 
becaufe, if the expreflion be applied to animals who live as 
long as they pleafe either in the air or in the water, there are 
none which poflefs that advantage ; and if it be applied to ter- 


reftrial animals, which are able to remain a certain time in the 


water, or to aquatic animals, which are capable of living a cer- 
tain time in the air, al] animals would be amphibious. He 
therefore makes two orders of oviparous quadrupeds and fer- 
pents, and arranges the amphibia nantes of Linneus among the. 


fithes. 


The oviparous quadrupeds form the fourth order of animals 


in the divifion of Daubenton. Their organization is con- 
_ fiderably perfec, fince, like the quadrupeds, cetaceous animals, 


and birds, which precede them, they have a head, noftrils, and 


internal ears. But they differ in the following characters : 


1. They have but one ventricle in the heart. 2. Their blood 
is almoft cold. 3. They infpire and expire the air at long in- 
tervals. 4. They are oviparous, and confequently without 
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breafts; this lait chara€ter is common to them with the four 
orders of animals which follow them. Laftly, The exiftence of 
four feet without hair, 1s peculiar to this order. 

Daubenton remarks, that the feveral genera of this order of 
animals differ tao much from each other, to admit of any ge- 
neral defcription applicable to the whole. He therefore applies 
the general characters in the hiftory of each genus; as for ex- 
ample, at the words tortoife, lizard, toad, frog, &c. in the 
fecond volume of the Natural Hiftory of Animals, which com- 
pofes part of the Encyclopédie Méthodique. 

As the methodical difpofition, and the characters of the or- 
ders of oviparous quadrupeds, as Jaid down by this celebrated 
naturalift, are the moft accurate and complete of any which 
have yet come under my obfervation, I have united all the di- 
vifions of Daubenton from the claffes to the fpecies; becaufe 
thefe laft are no more than a hundred in number. See Table 
IV. Since the publication of Daubenton’s work, La Cepede 
has publifhed a very complete and accurate work on oviparous 
quadrupeds, in which he has exhibited a peculiar mode of 
arrangement. This method is laid down in Table V. which 
is extracted from Cepede’s work. i 


ARTICLE V, 


Concerning Serpents. 


Serpents form the fifth order of animals in the divifen of 
Daubenton. The fcales with which they are covered, and the 
abience of feet and fins characterize them very well. They 
have a head, noftrils, internal ears, a fingle ventricle in the 
heart, the blood almoft cold, their refpiration is made at long 
intervals, and they lay eggs like the oviparous quadrupeds. 
Serpents have neither neck nor fhoulders, and the feales which 
- cover them are of three kinds. They are either rhomboidal, 
and cover each other in the manner of tiles, which Linnzus 
calls /guammea ; or they are of a long form, touching without 
covering each other ; Linneeus calls thefe /cuta, they are only 
obferved on the under part of ferpents ; when they are very © 


fmall, and of the fame form, they are called /cutella ; or lafly, 
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they confift of rings encircling the bodies of ferpents, as is 
feen in the amphyfbena. 

Serpents, though without feet, fometimes move with con- 
fiderable fwiftnefs, by leaning firft on their anterior part, raif- 
ing up the middle, and bringing forward the pofterior part of 
their body ; by which means they raife ‘themfelves on their 
tail, and fpring to fome diftance, in order to feize their prey. 
They caft their ‘kin once or twice in the year. 

Some ferpents are venomous; out of 131 fpecies noted by 
Linnzus, 23 are dangerous, according to that naturalift.. All 
thefe animals, whofe bite is venomous, have on each fide of 
the upper jaw, a tooth much larger than the others, together 
with a refervoir filled with a peculiar liquor, which paffes into 
the wound through a perforation in the tooth. ' 

It is eftablifhed, by the moft authentic teftimony, that fome 
ferpents are of a prodigious fize. Mr. Adamfon, from very 
exact data, fixes the magnitude of the largeft ferpents at 40 or 
se feet in length, and a foot, or a foot and a half in thicknefs. 

Laurenti has paid greater attention than any other naturalift 
to the claflification of ferpents. He diftributes them into feven- 
teen genera; but the difficulty of obferving the diftin@tive cha- 
‘raters, has prevented Daubenton from adopting his method ; 
this laft naturalift has therefore adopted Linnsus’s method. 
I have inferted the divifions and charatter’s of ferpents from 
the genera to the {pecies noted by Daubenton in Table VI. 
La Cepede has likewife publifhed a method for arranging fer- 
pents, but the length of the table which contains it, renders it 
impoffible for us to infert it in this work. 


ARTICLE VI. 
Of Fifbes. 


IcHTHYOLOGY. . 

Fifhes are animals very different from the foregoing: their 
interior organs are of peculiar ftructure, as we fhall obferve in 
our abridgment of phyfiology. They are diftinguifhed from 
other animals by their having no feet, but fins, by which they 
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move in the water, and by their refpiring water inftead of air. 
It is much more difficult to make obfervations on fifhes than on © 
other animals, and for that reafon their natural hiftory is in a 
much lefs advanced ftate. ; 

In order to underftand the methodical divifion which we 
propofe after Artedi, Linnzus, and Gouan, it will be neceflary 
to take a curfory view of the anatomy of their external parts. 
The bodies of fifhes may be divided into three parts ; namely, 
the head, the trunk, and the fins. 

The head of thefe animals is differently formed. It is either 
flattened horizontally, or laterally, or elfe round; naked, or 
covered with {cales ; {mooth, or covered with afperities, tuber- 
cules, &c. Their mouths are obferved to have lips either of 
flefh or of bone, -with appendages, or foft and very moveable 
barbule ; the teeth fixed either to the jaws, the palate, the 
tongue, or the throat; the eyes, two in number, motionlefs, — 
and without eyelids; the perforations of the noftrils double on 
each fide; the opening of the gills or branchie ; the opercula, 
or round triangular or fquare bones defigned to clofe the aper- 
ture of the branchiw; the branchial membrane placed beneath 
the opercula, fuftained by feveral bones in the form of an arch, 
whofe number varies from two to ten. This membrane is 
folded up beneath the opercula, and muft be well examined 
with refpect to its ftruéture and varieties, becaufe the cha- 
ratters of the genera are moft commonly taken from the num- 
ber or form of its radii. ’ 

The trunk is of various forms as well as the head; it is 
either round, globular, long ,flat, or angular. The obferver 
mutt take notice of the lateral line, which feems to divide each 
fide of the body into two parts ; the therax, placed beneath the 
gills at the commencement of the trunk, and containing the © 
heart and the branchie; the belly, whofe ribs form the princi- — 
pal fupports of the fins continued from the head to the tail, 
and which contains the ftomach, the inteftines, the liver, the 
air bladder, the parts of generation ; the opening of the anus, . 
which is common to the inteftines, the bladder, and the genera- 
tive parts; laftly, the tail, which terminates the trunk, and is 
of various forms and magnitudes. aX: 

The fins, pinnae natatorie, are formed of membranes fupport= 
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edion {mail radii, fome of which are hard, bony, and termi. 
_nate in a fharp point, which characterizes the filhes called acan- 
thopterygiani, fo denominated by Artedi; others are flexible, 
foft, obtufe, and, as it were, cartilaginous, which charaCter- 
izes the fifhes called malacopterygiani. Five forts of fins are di- 
ftinguilhed with refpeé to their fituation ; the dorfal, the pec- 
toral, the abdominal, together with thofe of the anus, and of 
the tail. : | : 

The dorfal fin is impair ; it maintains the fith in equilibri- 
um, and varies in fituation, number, figure,’ proportion, &c. 

_ The peétoral fins are fituated at the aperture of the gills ; 

they are two in number, and perform the office of arms, and 
fometimes of wings. ‘They differ as to the place of their in- 
fertion, extent, figure, &c. ' | | 

The abdominal fins are of the greatett importance to be 
known, becaufe their fituation has been affumed by the cele. 
brated Linnzus, as a diftin@ive chara@ter in the claffification 
of fithes. Thefe fins are placed at the inferior part of the bo. 
dy, under the belly, before the anus, always lower and nearer 
to each other than the pectoral fins. They are fometimes 
wanting; and as Linnzeus has compared them to feet, he calls 
thofe fifhes that are without them apodes ; but they exift in the 
-greateft number of fifhes. Their infertion varies ; when they 
_ are placed forward or beneath the aperture of the gills, and 
the pectoral. fins, they are called jugular ; and the fame 
name is likewife applied to the fifhes in which it occupies this 
place. If they be attached to the thorax behind: the opening 
of the gills, they are then called thoracic ; and the fithes which 
poffefs this ftru€@ture, are diftinguifhed by the fame name in 
the method of Linnzus. Lafily, When they are placed beneath 
the belly, nearer the anus than the peétoral fins, they are de- 
noted by the name of abdominal, which term is likewife apply- 
ed to the fifhes diftinguithed by this ftructure. — 

The fin of the anus is impair. It occupies either wholly, 
_ or in part, the region fituated between the anus and the taj] : 
_ it differs in form, extent and number, though it has not been 
_ obferved double, excepting in the gold fifh of China. | 

The tail fin is placed vertically at the extremity of the body, 
and terminates the tail. It is the rudder of the fith, or inftru- 
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ment, by the various motions. of which it changes its direction 


at pleafure. It likewife exhibits many varieties in its form, 


adherence, connettion, extent, ge. 
After thefe details ref{peéting the external anatomy of fies 
we fhall proceed to mention the methodical divifions of natu- 


ralifts. Before the time of Artedi, no naturalift had attempt. 
ed to arrange fifhes in a methodical manner; though pfeveral, 


methods were before ufed for the claflification of other animals. 
This philofopher propofed a fyftem of Ichthyology, founded 


- on the nature of the bones of the fins, whether hard or foft, 


pointed:or obtufe, and onthe form of the gills. He afterwards 


attempted to. multiply the divifions, by attending to the other 


parts; but a premature death terminated his labours. Lin- 
nzus attempted to eftablith an Ichthyologic method, from the 
various fituations of thé belly fins; and Gouan, a celebrated 
profeffor at Montpellier, has very fkilfully combined the two 
fyftems of Artedi and Linneus. This. naturalift firft divides 
fithes into fuch as have their gills complete; that is to fay, 
confifting of an aperture and a complete branchial membrane, 


and thofe which have their gills imperfect, that is to fay, 


wanting either the opercula, or the branchial membrane, or 
both. The firft are afterwards diftinguifhed from each other 


by the form of their fins. Thefe parts are in fac compofed ¥ 
either of hard and fharp bones, or foft, and, as it were, carti- 
laginous radii. Thefe differences conftitute three clafles. cog. 
fifhes, namely, 1. The acanthopterygiani. 2. The malacop- 
terygiani. 3. The branchioflegi.. In each of thefe claffes of — 
fifhes, the belly fins are either wanting, or placed at the neck, — 
thorax, or belly. -Gouan has divided each clafs into four or- 


| ‘ 


ders ; that is to fay, apodes, jugular, thoracic, and abdominal. 


The diftin@tive charaéters of the genera, which immediately he ig 
follow thefe divifions, are founded on the form of the head, of ¢ 
the mouth, of the branchial membrane, and more particularly , Pa 
on the number of radii which fupport this membrane. See . 
Table VII, , £9 ? . ey 
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ArtIcLe VII. 
Concerning InfeGs. 
ENTOMOLOGY. 


lnfeds a are is hea. are, dmiee by the form of their 
body, which is divided, as it were, into rings, and by two 
moveable horns which they have on their head, and are diftin- 
guifhed by the name of antenna. Infeéts compofe ‘one of the 
moft numerous claffes of animals, doubtlefs, on account of their 
minutenefs ; for it has been obferved, the fmaller thefe crea- 


tures are, the more numerous is their produétion. The hifto- 


ry of thefe animals is highly agreeable and amufing, and_per- 
haps not the leaft in point of utility ; fince difcoveries refpect. 
ing their properties Sy, Beye ufeful in the arts, and in me« 
dicine. 

The claffes of infects exhibit pelearaiatiecs with almoft avery 
other animal, with refpect to their manners, form, habitations, 
&c. Some walk like quadrupeds, others fly like birds, others 
again {wim, and live in the water like fifhes; and laftly, there 
are others which leap, or crawl along, like certain reptiles. 


_ This analogy may even be carried much farther, by a full ex- 


amination of the ftructure of their extremities, their mouth, 
their internal organs, &c.. 

Infe&ts externally confidered, are compofed of three parts; 
namely, the head, the thorax, and the abdomen. 

The head differs in-its form, fize, and pofition. It is fome- | 


_ times vory large, and fometimes very {mall, with refpeé& to 


: 
4- 


the bulk of the infe@&. It is either - round, fquare, or long ; 
f{mooth, rough, tuberculated, or tufted with hair. We may ob- 
ferve, 1. The antenne placed near the éyes, confifting of differ- 
ent articulated and moveable pieces, refembling a thread ter- 
“minated either by a point or aknob. The form of thefe Ore 
gans muft be carefully diftinguifhed, becaufe this character is | 


_almoft always ufed to diftinguifh the genera. The eyes, 


which are of two forts, either in facets, or oe net- 


. work, fmooth and {mall. Thefe organs are very large 1 in fome 


4 


infeéts, and in others very fmall. Their number is various ; 
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there are infects hick have only one eye, as the monoculus; — 
others have two, five, or even eight, as for example, the {pi- a 
der, &c. 3. The mouth, which is formed either of {trong and 
corneous jaws, moveable laterally, or confifts of a trunk ong 
various lengths, dilated; fpiral, &c.; or a fimple cleft, Se. 
‘This patt is, frequently ornamented with fmall moveable ap- q 
pendices, called antennulz, to the number of two or four. | 
Fabricius has examined very carefully the different parts of, iy 
the mouths of infects ; and he has made ufe of the ve 4 4 
“which they exhibit, in forming a new fyftem ‘of infe@ology. — 
See Fabricius’s works, particularly his Genera Injeciorum. - 
The thorax is the ftomach of infeéts. It is placed between — Pe: 
the head and the belly, and is either round, triangular, eylinu , 
dric, thick, flender, &c. It may be confidered as compofed ~ 
of fix faces, like a cube, which form it fometimes has. The a 
face, or anterior extremity, is hollowed to receive the head. — 
This articulation is fotmetimes made only by a part as {mall as 
a thread, as in flies. The pofterior extremity is ufually rounded 
ed and articulated with the firft ring of the abdomen, and is | 
fometimes joined with this part only by a thread. The fine 
rior furface is either flat and fmooth, rounded, prominent, — 
with appendices, or tubercles, or terminated by a kind of bor- ‘i 
| der, tuined up, which conftitutes the ¢horax marginatus. THE: a 
wings are attached at the pofterior part of this furface. — Moft am 
 Hiteene are provided with thefé organs; but as they differ fine 
gularly from each other, and’ the principal divifions of clafles — 
adopted by methodical writers are founded on thefe differences, a 
it will be neceflary te attend more particularly | to them. 4 
The wings are either two or four in namber,; among thofe. a | 
3 which -have two tranfparent wings, are the fly, the gnat, Se. 4 
thefe wings always have beneath the place of their anaes i 
flender thread terminated by a round button, called the balan- 
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cer, halter, which is covered by a concave AisriBranotnl ube 
ftarice called the dow/. In a great number of infe&is thefe two . 
wings are very ftrong, and folded wp under hard, horny, B 
moveable coverings, called fheaths, or e4ytra. Thefe differ in } 
form ; fame cover the whole abdomen ; ; others are, as it, were 
cut tranfverfely, and cover only a part; fome are hard, | and 
others foft, and moft of them towards the top of -the fature, 


or line, at which they are applied to each other, have a fmall 


- 
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“triangular piece affixed to the t! horax, whtict is called frutellum ; 
“bat this piece is wanting in fome. Laftly, In many ‘infets the 


; elytra are faftened together, ean ate formed of one motionlels 
ae 


~ 
t 


The wings are often four in number, ahd are ‘thin, mem- 
- Be tanbue’ and tranfparent, as ih the libella, the wafp, &c. or they 
"are covered on each furface With a coloured powder, which, a 
under the microfcope, appears to confitt ‘of f{cales, placed over 
‘each other like tiles, imbricatim, 

The inferior part of the thorax is irregular, confifting of fe~ 
veral pieces faftened to each other: and fome of the legs are 
fixed to it. The number of legs tee in infects ; fome have 
fix, and others eight, like fpiders: others have ten, as the” 
ornet. Laftly, ‘There are infetts which have a much larger ' 
number ; ‘the wood-lice have fixteen ; and fome fpecies of {co- 
ba stitd da: and centipedes, have as many as feventy, and one 
hundred and twenty, on each fide. Among thofe which have 
o more than fix, eight, or ten, they are at attached to thé 
thorax, according to Geoffroy ; among thofe which have Fees 
ger number, fome are inferted in the rings, of the belly. 

: ‘The leg of an infett is always compofed of three parts ; the 
thigh, which joins to the body, the leg, and the tarfus. There 
is often an intermediate plece between the body and the thi gh. 
~The tarfus is formed of many pieces, or rings, articulated to- 
a: gether, whofe number varies from two to five. In fome in- 
tina the rariits: is more confiderable in the, fore than 3 in the 


a there creatures: and many quadrupeds, whofe fore-feet 
in greater number of digits than the hinder. Geoffroy 
as availed himfelf of this charaGter, in his divilion, as we 
ll hereafter fee. The tarfus is terminated by two, four, or 
{mall claws, « or hooks, and is often furnifhed with brushes, 
t fpongy balls, on its lower part, by means of which the in- 


feét is capable of walking on the motft polithed paeniee fuch 
as glafs, Bee. it any_ Ppofition. 


7 


ae On each fide of the thorax, dhe or. two oblong, oval 2 aper- 


“tures, are obferved, which are oe tigmata, through which 
iy’ infe cael etsy Be sa 
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monly compofed of corneous rings, or half rings, which) (ip | 
over one another ; in fome the rings are not obferved, and the — 
abdomen appears to be formed of a fingle piece: it 1s ufually | 
larger in females than in males. The parts of generation Area 
placed at its extremity ; a fligmays is obfervable on the fide of . 
each ring, except the two laft. Many infects have ftings at 
the pofterior part of their abdomen, fome of which are haul 
and piercing, others in the form of a faw, and fome of that of ~ 
a gimblet. They ferve either as inftruments of defence, or to 4 
penetrate fubftances in which the infe@ts depofite their eggs. 
The moft fingular phenomenen, in which infects differ en- © 
tirely from moft other animals, confifts in the changes of ftate — 
through, which they pais, or the metamorphofes they are fub- 4 
jefted to, before they become perfe& infe&s. There are fome — 
ialeds, and almott all the clafs of aptera, which do not under-_ 4 


ey 
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sncaee) but in that of a worm, with or without ne the | 
ftructure of its head and the wis bei exceedingly, various. a 


infect eats, grows, moves, and changes scaofkiin feveral timer 
When it has grown to its full fize, it changes its fkin for the © 
laft time, and no longer appears under the form of oi 
but under a different form, called nympha chryfalis, aurelia. ‘ 

Geoffroy diftinguifhes four kinds of nymphe : the firft 1 is 
that which does not refemble an animal ;\a few rings only a oral 
obferved at the lower: part, and the upper part exhibits i ine af 
diltin@ impreffions of antennz, legs and wings. Whe fin of * 
this kind is hard, cartilaginous, and it has only a flight motion — 
in its rings. ‘The butterfly, phaleena, &c. are of this kind, 

The fecond kind of chryfalis admits of the parts of the per=— 
fe& animal being diftinguifhed beneath a, thin and. very foft 
dkias7 dt ib motionlefs, like the foregoing. Infe&s with hard 
coverings to their’ wings, thofe) with four naked rings and — 
eso mira ls two wings, afford. einem of this Higa, on aie : ; 
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a: Hi Laftly, The fourth f{pecies comprehends tote which refemble 
_ the perfect infects in the form of their body, their antenna, 
and paws : thefe nymph move, and eat: they differ from 

perfeét infeéts only in the want of wings, and in their being | 

incapable of procreating. The nymphe of the libella, of 
_ the bug, of grafshoppers, and 73 3 psec &e. are of this 
kind. | 
 Infeéts, like other animals, were only diiieeuiiied by the 
ancient naturalifts from the places of their habitation.. No 
- one, before the time of Linnzus, attempted to difpofe them 
methodically, according to diftinguifhing characters. After 
 Linnzus, to whom we are indebted for the firft fyftematic di- 
_ yifion of thefe animals, Geoffroy attempted to clafs them in a 
“more accurate manner ; his divifion of fetions in .genera is a 
_ mafterpiece of this kind, for precifion, accuracy, and perfpi-. 
-enity. He divides infects into fix fections, according to the 
abfence, the number, and the ftructure of the wings: the firft 
_ feGtion includes the coleoptera, or infects whofe wings are cover- 
_ ed with cafes. ‘Their mouth, which is armed with two lateral 
and corneous mandibles, forms likewife a general character of 
this fe@tion. The May-bug exhibits both thefe charaéters. 
Although feveral celebrated naturalifts have turned their atten- 
tion to infeéts fince the time of Geoffroy, and although Fabricius 
has publifhed a new fyftem for the claflification of infects found- 
‘ed on the organs with which they receive their food, which 
i" _ contains much more genera and fpecies than that of Geoffroy, L; 
- have not thought it neceflary to publifh it, becaufe it is infi- 
-pitly more complicated and embarrafling for the young ftu- 
ei 

The fecond feftion ftp aap the bemiptora, whofe cate 


ee 
ae 


ee 


en 
re ae 


= 


racron 


a 


‘a Battier hard. ae opake ; ; but as the charaéter of the ae is 
not ftrongly marked in this fe€tion, it is replaced by that of 
a the mouth, which is conftant. This mouth 1s a long and flen- - 
a der trunk, turned inwards between the feet: the wood-bug 
and the cicada are of this fection. ae 
The third fe&tion is compofed of fetraptera, with farinaceous 
wings, the four wings being coloured by a fcaly powder. 
Hy _ Thefe have a trunk more or lefs long, and often of a {pi- 
| 7 Ddiy 
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ral form, as in the baer PAU SRR ths thefe lepidop= 
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In the fourth fetion are e placed the tetrapte ra, with, bare 
wings. Their four wings are membranous, and their mandi- 
bles are hard ; the watp ‘is of this kind. Linnzus has made 
two orders of thefe infects ; ; namely, the neuraptera, whofe 
anus has no fting, and whofe wings have nervous marks oe and 
the byine, optera, which have the anus arn ned with a ting, and 
the wings membran aL without any very apparent BCEV Cos 
Pe wits fitch feion contains the diptera, or infeds with two 
wings ; ;- ‘their mouth is mott commonly i in the form of a trunk, 
and they have balancers under the infertion of, their wings. | 

‘Laftly, In the fixt hand laft fedtion are claffed, the aptera, or 
infects without wings, fuch as the Spider, the Toute, Bc. | 

Belides the efe primary divifions, Geoffroy ha as eftablithed 
others, to facilitate the dilindion of infects. See Table Vul. 
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fier are foft eae of a very different forn m from ins ~ 
fe@ts, with which they have been confounded by feveral natu- 
ralifts, their organization being lefs perfect than that of thofe 
animals. ‘Chey have no. bones, properly {peaking ; and their 
members ate not conftruéted like thofe of infects, neither are 4 
they, like them, fubje& to pafs through different fates. Their a 
organs, deftined for the purpele ot generation, are not known; F 
many worms have no head perfealy formed ; and Jaftly, the a 
abfence of feet and feales diftinguithes them from allother creas 
tures. The clafs of worms is the moft numerous, and the % 
leaft known, of all animals. There are few organic fubftan- a 
‘ces, either living or dead, in which | certain worms are not 3 
found, that fubfitt and are nourithed withia them. Mott natu- | 
ralifts have placed worms. and polypi. in: the fame clafs ; bat 
it. would perhaps be better to feparate them, fince their inter- | 
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fe nal ftru€ture and funétions perfeétly diftinguith them from hye 
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4 other. We know. that moft worms contain a heart, and vef- 
F fels, but nothing firnilar has been difeovered in polypi, The 
; worms we now fpeak of muft not be confounded with the far. . 
ve of infeéts or caterpillars, which have likewife been called 
worms, merely on account of their form. Their head, fur- 
- nithed with mandibles, and their legs, which are more or lefs 
numerous, confifting commonly of fix, afford characters by 
_ which they may be eafily diftinguithed. 
” Worms have a confiderable degree of activity, and in gene- 
- yal love moifture. Some have not a head which can -be ealily 
_ diftinguifhed ; -moft of them are hermaphrodites. Such as 
; have a head, have two moveable horns, which they can retra¢t, 
and are called ¢entacula. ‘All the worms, of which we are now 
“giving an abridged account, have the property of being re- 
produced, when cut through; a‘ circumftance which fhows, 
that their organization is fimple, and refembles that of polypl. 
This clafs of animals might be divided into four feftions 
the firft would contain the naked, or bare worms, whole orga- 
nization is beit known, and which in their leading charatter 
-refemble other animals; in the fecond, we might place worms 
which have a teflaceous covering, or fhell-worms; their or- 
F . gans are lefs known than thofe of the former fection ; the va~ 
 Iuable refearches of Mr. Adanfon prove, however, that their 
| ftruéture refembles that of naked worms. The third fection 
' would contain worms with a cruftaceous covering ; their or- 
ganization is not fo well known as that of the foregoing, their 
ay external form, and the ilruéture of their mouth, only hav- 
- ing t been examined. And laftly, The fourth fection would in- 
clude the polypi. The methodical divifions of thefe different 
 feGtions have already afforded employment to many natural- 
| ifs; Lifter, Linneus, Klein, Ellis, Pallas, D’Argenville, are 
 thofe of whofe affiftance we ‘have availed ourfelves, in the im- 
‘= perfed divifion exhibited in the ninth table of the former edi- 
tion. Since that period, Brugnier, who has paid great atten-. 
tion to this branch of the natural hiftory of animals, and who 
is intimately acquainted with the firu@ture of worms, has pub- 
lithed, i in the Encyclopedic Methodigque, a Syitem of Claflifica- 
ion, which we have thought proper to adopt and exhibit. See 
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- SECTION: It. 


THE FUNCTIONS OF ANIMALS CONSIDERED, FROM MAN TO THE. 
POLYPUS: 


Tue charaéters peculiar t to living ae se al bodies, « con~. a 
fift, as we have already obferved, in the different funétions ex- 
ecuted by means of their organs. We have confidered thofe _ 
of vegetables ; the order we have adopted now leads us tothe — 
funétions of animals. ‘a 


That branch of feience, in 1 which the : fasuona of animals 
are examined, is called phyfiology. This. ufeful and valuable 
{cience ought not to be confined to the fingle confideration of 
the human {pecies, but it fhould be extended to all animals : zn 
this point of view, we hall curiosity pals ¢ over the animal 
kingdom. | 

The functions of animals are reducible to the Behe ? | 

I. Circulation. Joy cs Cokie WEF taba ad i 
II. Secretion. : ‘ch "er er 4 ert 
ehhh Refpiration. | : 

IV. Digettion. 
es" Nutrition. a 

VI. Generation. 

VII. Irritability. 

VIIT. Senfation. . ioe 

‘Thefe different funGtions are obferved in man, n, quadrupeds, | 
cetaceous animals, birds, fifhes, oviparous quadrupeds, ferpents, q 
and infeéts.. Worms and polypi do not poflefs them all, neis 
ther do ferpents nor infects poffefs them in the fame degree. 


? 


ARTICLE 1, 
Concerning Circulation 


“The Crea aane 1s one, of ee moft i piesa fuiedtieis Te q 
is indifpenfably neceflary. to maintain life. The organs by 4 f 
which i it 1s performed, are. the heart, the arteries, and the veins, — 4 a 
The heart, ds a conical mufcle, towards the apex of which 4 hi 

. ae ! | 
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are two cavities, called ventricles; and at its bafe, two other 


veffels, called auricles. A large artery, named the aorta, if.’ 
fues from the left ventricle, and diftributes the blood to the 
various parts of the body; another artery, of equal magni- 
tude, iflues from the right ventricle, which is called the pul- 


monary artery, becaufe it is fpread into ramifications in the | 


lungs. The right auricle receives the blood which returns 


from every part of the body, by the two ven cave ; whence | 


the fluid paffles into the right ventricle: from this laft it is 
tranfmitted to the lungs, by the pulmonary artery, and is re- 


_ turned, by the pulmonary veins, into the left auricle, and 


thence to the left ventricle, from whence it is propelled to all 
the parts of the body through the aorta. This motion, as it 
takes place in man, conftitutes two kinds of circulation ; that 


of the whole body, and the pulmonary circulation. The latter 


was known before the former. Harvey, an Englifh phyfician, 


| _difcovered the general circulation. 
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_ Secretion is a funétion, by which different 


: 


This fun@tion is performed in quadrupeds, cetaceous ani. | 
mals, and birds, abfolutely in the fame manner as in the hu- . 


man fpecies. In fithes, the heart has but one ventricle, and 


_ the lungs, or gills, do not receive blood, by means of a pecu- 


har cavity of the heart. Reptiles refemble fifhes in this re. 
{peét. The heart of infeéts and worms confifts of a feries of 
nodules, which contrat one after the other ; their veffels are 
very f{mall, and their blood cold and colourlefs. Polypi have 


‘neither heart nor veffels; and are inferior to vegetables, with 
refpect to this funtion ; for in them we find veflels, juice, and 
_ a kind of circulation of this fluid in trees and thrubs. 


ARTICLE II. 


Concerning Secretion. 


- organs feparate 
from the blood, juices deftined to particular ufes, as the bile 


in the liver, &c. This funtion is one of the moft general 
In. animals, and is found in all the clafles'; but it is not pof- 


ble to attend to it in each, without entering into too long a — 
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detail. Tt will therefore be iNiriees to eblerve, that i in all” q 
animals, which have a true. circulation, the fecretions follow 
the fame, laws as in man ; 4 and that it ever appears to take | 
place in rion animals which have not a heart. Befides the 4 
analogy that neceflarily. fubfitts between man and anise 


which have the ‘fame organs, with re{pe& to the fun@tions we — 


Ar 
it 


are treating of, certain clafles of animals exhibit peculiar fe= 4 
cretions, which are not performed in the human fpecies ; ; fach | 
are the muik and civet in quadrupeds, fpermaceti and’ amber- 
grife among cetaceous animals, the oily fluid, with | which ® 
birds fmear their wings, the virulent fluid of the viper, the 

adhefive fluid of the fcales of fifhes, the acrid and acid j juices” j 
of the bupreftis, ftaphylini, ants, and wafps, among infects ; — ‘a 
the vifcous mucilage of {nails, the colouring juices of the 
purple fith, or murex, and a great many others, which then na- q 
tural hiftory of each arama difplays. | 
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to > bring the blood into contad with the Suid ie intiabiy ‘ 
men and quadrupeds, for this putpote, have an organ. called 
the lungs. This vifcus confitts of a. colleétion of Hallow ve- 
ficles, which are formed by the expanfion of a ‘membranot 
and cartilaginous tube, called the arteria trachea, and of blood- 
veflels, which form a great. number of areole at the. furface 
of the bronchial veffels: thefe veficles and veflels are fu 
ftained by a cellular, loofe, and fpongy fubftance, which form 
the parenchyma of the lings. The air diftends the veffel 
by infpiration ; the oxygen of the atmofphere combines | wit 
the carbon difengaged ‘from the blood, and forms the if 
bonic acid, which is expired, together with the azotic- gas. 
A certain quantity, of hydrogen is likewife difengaged ee: ‘ort 1 
the venous. blood, which, by uniting with the oxyget ‘of 
the. catmofphere, forms the water which is exhaled with t 

ait. | Another. pprtiomy of horde proceeding yee it t 
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| pired. The alone: or the matter of heat, being {eparated 
from the yital air, unites with the blood, and reftores it to 


| ‘the temperature of 93 or 94 degrees. Thus the ufe of this 


-funétion confifts in the formation of the blood, in the produc- 
tion of its temperature, and i in the deftruaion of feveral fuper- 
fluous principles with which this liquid i is loaded by the chyle, 
and in the courfe of circulation. 

This, funétion i 1s performed i In the fame manner in cetaceous 
animals - excepting, however, that as there is an immediate 
‘communication between the auricles, thefe animals are capable 
of remaining a confiderable time without refpiring. 

Though the refpiration i in birds be analogous to that of the 

animals. laft treated of, yet it appears to be much more exten- 
five. Anatomifts have difcovered, in the abdomen of birds, 
fpongy velicular organs, which communicate with their lungs ; 
and thefe laft extend even into the bones of the wings, which 
are hollow, and without marrow, by a channel placed at the 
upper parts of the breatt, and which opens in the fuperior part 


of the os humeri. This happy difcovery of Mr. Camper 


" teaches us, that the air pafles from the lungs of birds into the 
- bones of their wings; and that this fluid, rarified by the heat . 
of their hodies, renders them very light, and fingularly aflitts 
their flight. The extent of the pulmonary organ likewife ac- 
counts for the temperature of the blood of birds being higher 
than that of. man, quadrupeds, or cetaceous animals. The 


motion of this fluid ought likewife to receive particular mo- 


Pen from the fame caufe, upon which depends thofe dif- 
ferences that are found in their fleth, and all their folids. 
- Fithes have gills, or branchiee, A st of lungs ; ; thefe organs 


a ate formed of | membranc ous fringes, difpofed on a bony arch, 
_ and charged with a very great quantity of blood-veffels, The 


“water enters by the mouth of fifhes ; pafles through the 
_ fringes, which are by that means feparated from each other: 

_ prefies and agitates the blood, and paffes out through apertures 
Be, at the two lateral. and potterior parts of the head, on 
which two moveable bony valves, called opercula, are placed, 
and fultained b y the branchial membrane. Duverney fuppof- 


a ed that the branchize feparate the air contained in water. 
: Vicq. d ‘Azir, who has paid great attention to the *patomy a 


ri 
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fithes, thinks that the water performs the office of air in the 
branchiz of thefe animals. It is certain, that as fifhes do not 


refpire air, and convert it into carbonic acid, their blood does _ 


not poflefs the degree of heat, which the air gives to fuch ani- 


mals as refpire it; nor does it appear to be of the fame na- 


ture with the blood of man, quadrupeds, or birds. | 
Infe&s have.no lungs; they have two tubes, or ‘trachez, 
placed along the back, from which, on each fide, other fmaller 


tubes iflue forth, and terminate at the lateral part of each wing, 
by a fimall cleft, called figma. Thefe ftigmata appear rather — 


to be defigned to emit fome elaftic fluid, fince infects do not 


quickly die in a vacuum; though they have convulfions, and — 


expire in a few inftants, if the ftigmata be covered with oil or 
varnifh. Worms have an organization ftill lefs perfe&. No 
kind of refpiration has been obferved in polypi, who, with 


refpect to this funéion, are lefs perfect than Madsen td in 


which we have obferved trachez. 


Wisesoha see IV. 


by a Digeftion. — - 


- Digeftion confifts 3 in the feparation of the nutritive matter. 
| eouduinted | in food, and its abforption, by peculiar veffels, call- 


ed chyliferous. It is performed in a channel, which is continu- 
ed from the mouth to the anus, and which, in man, is enlar- | 


ged towards the upper part of the abdomen. This enlarges 
ment is called the ftomach. The: alimentary canal afterwards 
becomes narrower, is turned in different directions, and is di- 


ftinguifhed by the name of the inteftines. This long tube, — 
which is formed of mufcles and membranes, retaing the ali-| 
ments, fo as to extra all the nutritive matter they contain. 3 


There are likewife other glandulous organs, near the ftomach, 


whofe office is to prepare the fluids requifite to ftimulate the 
ftomach and inteftines, and to extra& the nutritive part of the 


food; thefe organs are the liver, the fpleen and the pancreas. 


The bile and pancreatic juice flow into the firft inteftine, call. - 
ed the duodenum, and mix with the food. Before this mix, 
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ture is performed, the aliments are diflolved in the ftomach, a 


by the gaftric juice. 
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The whole courfe of the inteftines is covered with vafcular 
apertures, deitined to extract the chyle. Thefe veffels convey 
it into the receptaculum lumbare, in the thoracic duét, and the 
chyle is poured into the left fubclavial vein, in which it mixes 
with the blood. Such, in a few words, are the mechanifm 
and phenomena of digeftion in man. 

Quadrupeds differ greatly i in the form of their teeth, fto. 
rails and inteftines : fomé of thefe animals, as the ant-eater, 
and the fcaly lizard, which live 6n foft food, have no teeth; 
others, fuch as the floth and the armadillo, have only grind- 
ers ; others, as the elephant and fea cow, have molar and ca- 


nine teeth ; laftly, the greater number have the three kinds of 


‘teeth, molar, canine, incifive; but their number, pofition, 
and ftrength, are fubjeét to great variations. ‘The moft frik- 
ing circumftance in,this various ftru€ture of the teeth, is, that 
according to the remark made by Ariftotle, Galen, &c. there 
is a conftant relation between the number and pofition of thefe 
bones, and the form of the ftomach. In faét, all quadrupeds 
which have incifive teeth in both jaws, as the horfe, the ape, 
the {quirrel, the dog, the cat, have no more than one mem- 
branous ventricle, as in man; anatomifts call thefe animals 


) monogaptrica s and in thefe the digeftion is performed abfolutely 


in the fame’ manner as in the human fpecies. Quadrudeds 
which have incifive teeth only in the inferior jaw, are polyga/- 
trica, and ruminating: fuch are the camel, the goat, the ram, 


the ox, the flag, &c. Thefe quadrupeds, which are ufually 
-bifulc, and armed with horns, have four ftomachs ; the firft, 


called in oxen the paunch, is the largeft, and is divided into 


four other cavities ; it. receives the aliments at the fame time 
with the fecond, which opens into the paunch by a large: ori- 


fice. The herbaceous aliments, contained in thefe organs, di- 


late, and the air becomes rarified ; ; the nerves of thefe vifcera 


are ftimulated, and an anti-periftaltic motion is excited, which | 


“returns them, through the ceefopagus, into the mouth; where 


they « are again mafticated by the molar teeth, and reduced in- 


to a kind of foft pafte.. In this ftate, together with the drink, 
__ they are condu&ed, by a new deglutition, into the third fto- 
mach, called the omafus, by means of a dud pafling from the 
efopagus to this laft yentricle. . Laftly, They Poe eee the. 
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omafus into the fourth ftomach, iwhere they are ead digeltéd. 
The intettines of ruminating animals aré likewife much mote 
extended than thofe of ionogattric quadrupeds. ‘Cetaceous » 
animals petfettly refemble thefe lat, in the mechanifui of the 
now tréated af fu inétion. Birds differ from each other in the” 
ftructurs of their ftomach ; iff fome itis membranous, and in 
others flefliy; ior mufcular. The firft fort, which may be all a 
ed pyi bata AN are carnivorous ; all birds of prey are of this) 
ipecies. Their ftomach contains a very active juice, capathiens A 
_ of foftening bones, according to the experiments of Reaumur: | 
their bile is likewifé very acrid. ‘The fecond, which tay be: a 
called myogafrica, fubfitt. only on grain} their ftomach is torm- 
ed of a quadrigaftric mufele; armed with a hard and thick» 
membrane, si for trituration ; thefe birds have likewife 
@ double eeenmeyi.o0 ayaa fA iGh as HA 

Fifhes have a pemmbodat ee Tobe veneers with many ‘appen- 
dices; their inteftines are in general fhort. Reptiles exhibit’ 
the fame ftruéture ; their ftomachs are capable of an aftonifh= 
Ing degree of diftention... Serpents dre often feen to fwallow 
entire animals, much larger'than themfelves.) | 

Infeds-have a ftomach and inteftines; which aré well dtgan- 9 
ized. Swammerdam and Perrault affirm, that the mole-crick- 
et has four ftomachs. .. Their ftomachs are divided into four 
cavities, as may be eafily feen by diffeQing this infe@, which — 
“is very common, and much feared by gardeners. “Worms 
have a very irregular ftomach, and likewife fall inteftines. 
The polypus feems to be merely a ftomach, for it digefts very 
quickly : the fame aperture ferves this creature both as mouth 
and anus. In all animals the digeftive organs afford a fluid for’ 
diflolving the aliments, and conv erting them into chyle. ~ This: 


function may be confidered as a true animal folution. 
x Articie Ve" : 
; | 
Geieeabien Nun ‘ition. i 
- Nuttition is a confequence of digeftion and circulation. ei ae 


the folids always lofe, or become diminithed, by the motions _ ae 
hey perform, and réquire to be repaired, this is performed by Va: 


F 
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nutrition, In the early part of life, they increafe in bulk,” 
-and the animal grows. © The cellular membrane is ufually con- 
fidered as the organ of this fun@ion, and the lymph as the 
fluid proper to reftore the folids. It appears, neverthelefs, that 
each organ is nourithed bya peculiar and proper matter, which 
it feparates, either from the blood, the lymph, or fome other 
fluid which pafles through it. For example; the mnfcles are __ 
_ maintained by the fibrous matter, which they feparate from _ 
the blood: the bones extraét from the fame fluid calcareous 
_ phofphat, and a gelatinous matter; the pure lymph dries’ in 
 lamine on the cellular texture ; the concrefcible oil being at 
the fame time depofited for the production of fat. Each 
- organ, therefore, is nourifhed in a peculiar manner, and in 
each, nutrition is a true fecretion. The fyftem of the ab. — 
' forberit veffels feems to contribute powerfully to the exercife. 
of this funétion. Quadrupeds and cetaceous animals perfe@tly 
refemble man, with regard to this fun@tion.' The fame remark 
applies alfo to birds; but it is performed much lefs quickly 
_ with fifhes; for which reafon thefe animals live a very long 
_ time: the age of fome of them is not known; but in gene- 
_ ral the flower the nutrition and the growth, the longer the 
life. ee poh ; 
q Anfe&s exhibit nothing remarkable with regard to this func- 
' tion. It muft only be obferved, that they gtow only in the 
form of larve, and not in that of the chryfalis, or of the per- 
| feét infest. Swammerdam and Malpighi have proved, that the 
larva contains a perfect infe@t, ready formed beneath a number’ 
” of fkins. The caterpillar likewife contains ‘the butterfly, 
| whofe wings and feet are doubled up. © Ee We 
a In worms and polypi, nutrition is performed in the cellular 
_ membrane, and is likewife performed in vegetables, by meags 
_ ef the reticular and veficular membranes. 


’ 


. ArRTIcLE VI. 
“rs ) Concerning Generation. 


Generation, confidered in all animals, is performed in many 
» different manners; moft of them have different fexes, and re- 
| : 


ie 
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quire conjunction. Such are the human {pecies, quadrupeds, 


and cetaceous animals. The females of quadrupeds have ama- 


trix, feparated into two cavities, uterus bicornis, and a confider- 
able number of teats; they have not the menftrual flux; moft 


of them bear feveral young at a time; the time of their gef- 


tation is-fhorter ; feveral have a peculiar membrane to receive 
the urine of the foetus ; this membrane is called allantoides. 
The generation of birds isivery different. The males have 
a very {mall and imperforated genital organ, which is often 
double. The vulva, in females, is placed behind the anus ; 
the ovaria have no matrices; and there is a dué for the pur- 
pofe of conveying the egg from the ovarium into the in- 
teftines ; this paflage has been called oviduétus. The egg of 
pullets has exhibited unexpeéted faGts to phyfiologifts, who 
have examined the phenomena of incubation. The moft im- 
portant difcoveries are thofe of Malpighi and Haller. The 


latter found the chicken, pepiemly foimed, in eggs which were 


not fecundated. 
There is no determinate donj anion among fifhes ; the fe- 
male depofites its eggs on the fand, over which the male pafles, 
and emits its feminal fluid, doubtlefs for the purpofe of fecun- 
dating them ; thefe eggs are hatched after a certain time. 
The males of feveral oviparous quadrupeds have a double, 


or forked organ. | Among. ferpente, the wiper is not vivipa~ 


Tous. 


ber, which idee the fexes in two feparate individuals ; among 
others, the re- production i is made either with or without con- 
junction, as in the vine-fretter, Puceron ; one of thefe infects, 
confined alone beneath a glafs, produces a great number of 
others. Bonnet has eftablithed this fact, by experiments very 


carefully tepeated. The organ of the male is enclofed in the — 
abdomen, and may be caufed to appear, by lightly prefling the = 
extremity of this part. It is ufually armed with two hooks, 


to feize the female. The place of thefe organs is greatly va- 


ried ; with fome it is at the upper part of the belly, near the © 


breaft-plate, as in the female of the dragon-fly ; in others, it 


Infeéts alone ex <bibit all the varieties which are obferved in 
other animals. There are fome, and indeed the: greater num- 


—— os 


is at the extremity of the antenna, as in the male fpider. In- Ba 
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feees Leildtit prodigionily, and are almoft oviparous, except 
the wood-loufe. 

Worms are hermaphrodites ; each individual has two fexes, 
and the conjunétion is double, as is obferved in the eatth-worm © 
and the fnail. 

Mr. Adanfon adds, . that bivalves, fell Sa ah ot concha, 
have no organs of generation, and reproduce their young with- 
out conjunction ; thefe worms are viviparous. | Univalves, or 
fnails, are oviparous; the {mall animals, whether they iffue 
from the belly of the mother, or from eggs, have their thell 


ready formed. 


Polypi are the moft fingular animals, with refped to genera- 
tion ; they are reproduced, by buds, or offsets: a bud is fe~ 
parated from each vigorous polypus, which is fixed to fome 
neighbouring body, and grows ; polypi- are likewife found on 
their furface, in the fame manner as branches ifue from the 
trunks of trees. } 

The mere phenomena of generation compofe the whole of. 
our knowledge of the fubjeét ; and all the fyftems invented to 


_- explain this myftery are attended with infurmountable diffi- 


iy 


ee ee 


cal 


ae 


culties; they may be feen colleéted in the Phyfiology of Hal- 
ler, sis Venus Phyfique of Maupertuis, and the Natural 
Hiftory of Buffon. Bonnet has treated largely on this fubje&, 
in his Confiderations on Organized Bodies. Buffon has piven 


_ an ingenious fyftem, which may be feen in his work. Through 


the whole animal kingdom, the eggs feem to pre-exilt in the | 
female ; and the fecundating liquor of the male, only appears to 
communicate the firft movement to the heart. So ative is 
the fecundating power of this fluid, that when diluted with a 


large quantity of water, it ftill retains this propetty, as is ‘ila 


fervable i in, the frog. 


ARTICLE VII. 
Concerning Irritability. 


_ Irritability is the property which certain organs, called 


4 mufcles, poflefs of contraéting or shortening by the a¢ction of 


any ftimulus which touches them. Mr. Haller has proved 
Vol. LI. Ee, 


“he 
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this valuable doétrine in the moft perfpicuous manner. The 
mufcles of man, of quadrupeds, of cetaceous animals, and of 
birds, refemble each other ; they are all alike red, compofed of 
fibres, united in bundles of different forms, covered with filver- 
coloured membranes, called aponeurofles, and terminated by 


flat, or round cords, named tendons. 


The mufcles of fithes are white, and much more irritable 
than thofe which are red. -The irritability in. oviparous qua- 
‘drupeds and ferpents is ftill ftronger, and lafts a long time after 
the death of the animal. This appears to be ‘a common pro- 


perty. in all animals whofe blood is cold; whereas, in animals - 


which have warm blood, it difappears in proportion as that 


fluid cools. . 


= 


See i 


Infe&s have their mufcles placed within their bones, which 
are hollow, and of the nature of horn. This ftructure may be a 


well obferved in the hollow thigh of the large green grafs- 
hopper, and may likewife be eafily obferved in the lobfter. | 
he mufcles of worms are very pale and irritable ; they are 


likewife very ftrong in covered worms, which have a heavy iy 


thell to carry. 


Polypi are very irritable ; they contract into a fingle point, 4 
and move their arms with fingular agility ; yet their ftruéture + 


“does not appear to be mufcular. 


It is from the property of irritability that animals poflefs 


the power of tranfporting themfelves from place to place, and 
of performing a great number of motions, to remove noxious 


Cy 
FY 


AA 
Py 


fi 


b 


things, and to obtain thofe which are ufeful. The hiftory of 


this function ought, therefore, to include that of animal mo- 
tions Standin walking, leapin “Ayving pee: oe ht 
16 MEARALOS, PURE CAP IP es ying, creeping, or fwims~ 
ming, are combined aétions, or the refults of mufcular con= 
7 4 . ie a 7 ee hs 
traftions, in each clafs of animals. An explanation of thele, ” 
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would require a defcription of the extenfor mufcles of the 
thigh of man, for ftanding; that of the extremities of the 
- figure of the body ; the long and acute face, and the thorax, 
laterally comprefled, in quadrupeds, for leaping ; of the ftruce 
ture of the feathers, the flernum, the pectoral mufcles, the 5 
beak, the tail, and the interior texture of the bones, of birds, 
for flying. In this hiftory, likewife, it would be neceflary to” 
confider at large, the mufcular annuli, the feales, or the tuber- 


t 
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ecules, which anfwer the purpofe of feet in reptiles; the form 
of the body, the ftru€ture of the fins, of the air-bladder, and 
its communication with the {tomach, in fifhes ; and. in infe&s, 
the ftructure; number; and nition" of the feet, the appendices 
of the tarfus, the form, pofition, and nature of the wings, the 
balancers, &c. But it is fufficient, in this place, to have 
fhown the importance of.thefe confiderations, and fuch as pe- 
culiarly deferve the attention of the phyfiologift. 

Laftly, There is another confideration, which does not appear 
to have been fufficiently attended to; namely, that a mufcle 
may be regarded as a f{ecretory organ appropriated to the fe- 
paration of the fibrous and irritable matter, of which we have - 
elfewhere fpoken ; and that the imperfections of this kind of fe- 
cretion ought to be very carefully obferved by phyficians. 
We have already treated of this obje& in our account of the 
blood ; it may be feen detailed in a’ memoir, inferted among 
thofe of the Rocket of Medicine. | 


~ ARTICLE VII: 


Eo aie Seu/ bility. 


Senfibility is a fundtion, by means of which animals experi- 

ence the fenfations of pleafure and pain, according to the nature . 

of the bodies which are in contact with their organs. The . 
fenfes depend on the brain, the medulla allongata, the {pinal » 
marrow, and the pairs of nerves, which iflue in great numbers 
from thefe three foci ; without thefe organs, fenfibility could 
not exift. In order to underftand the mechanifm of this func= 
tion more readily, we may divide into three regions, thofe or- 
gans which are continued, and feem to form but one, which 
fome phyfiologifts have called the fenfible man: thefe three 
regions confift of the brain, the cerebellum, and the medulla 
allongata ; the middle or part of communication confiits of the ~ 
nervous fibres, and the fenfitive expanfion, or dilated extremity, 
a -of the nerves. . This extremity exhibits various forms in dif- 
_ + ferent organs; in fome it’ is' membranous and reticular, as in 
| the ftomach and inteftines ; in others, it is foft and:pulpy, as at 
the bottomoof the eye, and in the labyrinth of the internal ear ; 
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in fome fituations, it has the form of papille, as beneath the 
fin, on the tongue, and on the glands, &c. ; and in others it is 
fpread into long, foft, and flat fibres, as in te membrane of 
Schneider. , : 

The brain in man 1s larger and better organized than in 
other animals, amd is the caufe of his underftanding. Jn 
quadrapeds it is much fmaller; bit on the other hand, their 
nerves are'more fenfible, and their fenfes more acute, efpecially 
that of {mell, the organ of which is much dilated, and as it 
were multiplied, by the number of ethmoidal lamine. Their 

thick hairy fkin deprives them, in a great meafure, of the 
fenfe of touch; but their tafte is very acute. The ear has the 
fame apparatus, as In man. ! 

- Getaceous fifh have fearcely any brain, ‘in proportion to the 
mafs of their bodies ; this organ is furrounded with an ust 
and thick fluid ; their fenfes are obtufe. | : 

~The brain of birds has neither the fame ftr ene’ nor the 
fame apparatus of folds, eminences, and concavities, as that of 
man and quadrupeds. The beautiful ftructure of the eyes of. 
thefe animals, their magnitude, and thick and cartilaginous 
{clerotica, the internal eye-lid, or membrana niclitans, moved by 
peculiar mufcles, the mafs of the cr yftalline and vitreous 

umours, the veflel of black matter contained at the extremity 
of the optic nerve, the brilliant colour of the choroides, all de- 
note a complicated organization, and a peculiar care taken by 
nature to render the fight of birds penetrating ; that they may 
fee their prey at a great diftance, and avoid the dangers which 
the rapidity of their flight would otherwile have continually 
led them into; and, in a word, to promote that agility and 
quicknefs of motion, which appear to be the lot of thefe ant- 
mals. Their fmell is lefs perfe&t than their fight ; they do ae | 
appear to be very fenfible of the fmell and tafte of food ; 
fituation of the apertures of the noftrils, and the hard mem- 
brane which covers the beak, ferve to explain thefe pheno- 
mena with fufficient facility. 

Among oviparous quadrupeds and ferpents, the fenfibility is _ 
not very confiderable. The brain is very {mall, and the nerves 
have no ganglions ; the fenfes, in general, do not appear to be 
aétive, though the eye, and internal ear, prefented a very 
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beautiful organization to Meffrs, Klein, Geoffroy, and Vieq 
d@Azyr. 

Fifhes have a very {mall brain, and their cranium is Atied 
with an oily matter. Their fenfes, more efpecially their fight 
and hearing, are of confiderable delicacy. The organ for the 
latter of thefe fenfes is very well formed, as Mefirs. Klein, 
Geoffroy, Camper, and Vicq d’Azyr have obferved. Such na- 
turalifts as have fuppofed fifhes to be deaf, apps therefore to 
be miftaken. 

Infe&ts have no brain, but a lengthened medullary fubftance, 
of a cylindric form, fuli of nedules, which occupy the whole 
jength of their body. From this fubftance iffue nervous fi- 
bres, which accompany the divifion of the trachea. ‘The eyes 
of infe&ts are known. Swammerdam has defcribed an optic 
nerve, which is divided in fuch eyes as have the appearance of 
net-work, into as many fibres as there are facets in that mem- 


‘brane. It is not known whether they have an organ of hear- 


ing. 

Few or no traces of the fenfible organ are perceived in 
worms. Swammerdam found in the fnail a brain moveable 
and with two lobes, eyes placed either on the bafe or at the 
point of the tentacula, and an optic nerve, contractable like 
thofe kind of horns. Mr. Adanfon affirms, that eyes are fome- 
times either wanting in worms, or that they are covered with 
an opake fkin. 

_ As to polypi, they have no organ. of fenfe, ety hee ap- 
pear to feek the light. 

Senfibility is therefore a function enjoyed by man ina mich 
Rronger degree than by other animals. It is this which di- 
ftinguifhes him, and places him at the head of the animated 


creation; and this funtion requires to be carefully and mi- ~ 


nutely inquired, into, by the ete the philofopher, and the - 
payee j 
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OF THE NATURE. Or MINERAL WATERS, AND ‘THE aE OF 
ANALYSING THEM. 


¥ 


AFTER having confidered all ch bodies hebianee to thie eat | 
neral kingdom, and examined their phyfical properties, it 

feems proper to introduce, in nih the hiftory of mineral 
waters; for, as thefe fluids generally hold, in folution, terrene, 
faline, and metallic matters, either together or Xeparately, it 
would have been impofitble to make the reader underftand 
their nature and compofition, without making him previoully 
acquainted with the nature of the principles by which they 


are mineralized. Another advantage arifing from our ‘ntro~ ts 


ducing, in this place, the account of mineral waters, is, \hat 
it may here ferve asa fort.of recapitulation of what has been 
faid of minerals in general ; ; as their principles muft be taken 
notice of, in eT the manner of analyfin g them. 


$ tT Definition and tiry of Mineral W. aters. 


Waters holding minerals in {dlution, are called mineral wa- 
ters. But as all water, in a natural ftate, is impregnated, el- 
ther more or lefs, with fome mineral fubftances, the name, mi-— 
neral waters, fhould be confined to fuch waters as ate fufficient- 
ly impregnated with mineral matters, to produce fome fenfi- 
ble effects on the animal economy, and either to cure or pres . 
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vent fome of the difeafes to which the human body is liable *. 
On this account, thefe waters might be, with much more pro- 
priety, called médicinal water:,—were not the name by which 


. they are commonly known too firmly eftablifhed by long ufe. 


The firft knowledge of mineral waters, like every other. 
branch of knowledge we poflefs, was accidentally difcovered. 
The good effects they produced on fuch as ufed them, have 
doubtlefs been the caufe of diflinguithing them from common . 
waters. The firft philofophers who confidered their proper- 
ties, attended only.to their fenfible qualities, fuch as colour, © 
weight, or. lightnefs, fmell, and talte. Pliny, however, di- 
{tinguifhed a great number of waters, either by their phyfical 
properties, or their ufes; but the inquiry after. methods of 
afcertaining, by chemical procelles, the quantity and quality 


‘of the principles held in folution by mineral waters, was not 


attempted till the feventeenth century. Boyle is one of the 
firft, who, in the valuable Experiments on Colours, publithed 
by him at Oxford ‘in 1663, mentioned feveral re-agents capable 
of indicating the fubitances diffolved in water, by the altera- 
tion produced in their colours. The academy of fciences, from 
its firft inftitution, was aware of the importance of analyfing 
mineral waters ; and Duclos, in 1667, attempted the examina- 
tion of the mineral waters of France: the refearches of this’ 
chemi may be found in the original Memoirs of this Society. 
Boyle was particularly employed in inquiries refpecting mine- 
‘ral waters about the end of the feventeenth ceatury, and pub- 
lithed a treatife on this {abject in 1635. Boulduc, in the year 

1729, publifhed a1 ethod of analyfing waters, which is much 

more perfect than any which were employed before his time : 

it confifts in. evaporating thefe fluids, at different times, and 
| feparating, by filtration, the fubfances which are depolited, in 
proportion as the evaporation proceeds. % | 

Many celebrated chemi(ts have fiance made fuccefsful experi- 


* It is to be obferved, that though waters contaim no mineral principles which 
can be difcovered by analyfis, they may yet produce fenfible effects on the anima: 
economy. For this purpofe, they need only to be very light and active, and of an 
hotter temperature than common water. Such are the waters of Plombieres and 
Luxeuil, which differ only in temperature from common water. 
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ments on mineral waters, and almoft every one made valuable 
difcoveries re{pecting the different principles contained in thefe 
fluids. -Beulduc difcovered natrum, and determined its pro- 
perties ; Le Roi, phyfician of Montpellier, difcovered calcare- 
ous muriat ; Margraaff the muriat of magnefia ; Prieftley car~ 
_ bonic acid ; and Monnet and Bergman the fulphurated, or Ac- 
patic hydrogen gas. The two laft- mentioned’ chemifts, befides 
the difcoveries with which they have enriched the art of ana- 


lyfing waters, have publithed complete treatifes on the method. 


of proceeding in this analyfis; and» have carried this part of 
chemiftry to adegree of perfection and accuracy, far exceed- 
ing that which it pofleffed before the time of their labours. 
We are likewife in pofleffion of particular analyfes, made by 


very good chemifts, of a great number of mineral waters, and 


which ferve to throw great light on this inquiry, which, with 
juttice, is efteemed one of the moft difficult in the whole art of 
chemiftry. The limits we have prefcribed to ourfelves do not 
_ permit us to enter at large into the hiftory of the analyfis of 
waters, which may be found in many treatifes; but we fhall 
not fail to mention the authors of difcoveries as occafion may 
require. 
§ Il. Principles contained in Mineral Waters. 


Tt. is but a few years fince the fubftances capable of remain- 
ing In folution in water have been accurately known. This 


appears to have arifen from the want of accurate chemical. 


methods of afcertaining the nature of thefe fubftances; and 
the certainty of their exiftence has naturally followed the dif. 
covery of methods of afcertaining them. Another caufe which 
has retarded the progrefs of fcience in this refpeét, is, that mi- 
nefel matters, diffolved in waters, are almoit always i in very 
{mall dofes, and are alfo mixed together in confiderable num- 
bers, fo that they mutually tend to conceal or alter thofe pro- 
perties in which their diftin@ive charaGters confit. Never- 


thelefs, the numerous experiments of the chemifts we have 


quoted, and a great number of others, which we fhall occafion- 


ally mention, have {hown, that fome mineral fubftances are of. 


7 


ten found in waters, others {carcely ever met with; and lattly, . 
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many which are never held in folution by that fluid. We thall 
here confider each clafs of thefe fubftances in order. 

Siliceous earth is fometimes fufpended in waters ; and as it 
is in a ftate of extreme divifion, it remains fufpended withont 
precipitating ; but its quantity is extremely minute. The car- 


_ bonated alkalis and chalk probably contribute to render fili- 
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ceous earth foluble. } 

Alumine likewife appears to exift in water: the extreme 
fubtlety of this earth, by which it is difperfed through the 
whole mafs of water, caufes it to render them turbid. Argil- 
laceous waters are therefore whitifh, and have a pearl, or 
opal colour ; they are likewife {mooth, or greafy to the touch, 
and have been called faponaceous waters. Carbonic acid 
feems favourable to the fufpenfion and folution of alumine 
in water. | “is 

Lime, magnefia, and barytes, are never found pure in wa« 
ters; they are always combined with acids. 

Fixed alkalis are never met with in ‘a ftate of purity in 
waters, but frequently pay ye with pesed in the form of 
neutral falts. 

The fame obfervation applies to ammoniac, and moft acids, 
except the carbonic acid, which is often free, and in pofleffion of 


‘ 


all its properties in waters. It conftitutes a peculiar clafs of 


mineral waters, known by the name of ga/eous, /pirituous, or 
acidulous waters. 

Among the neutral falts, with bafes of aves alkalis, fcarcely 
any are met with but fulphat of foda or Glauber’s /alt, the mu- 
riats of foda, and of potafh, and carbonat of foda, which are 
frequently diffolved in mineral waters 3 nitrat and carbonat of 
potafh, are rarely found. 
| Sulphat of lime, calcareous muriat, chalk, fulphat of mag- 
nefia, or Ep/om falt, muriat of magnefia, and carbonat of mage 
nefia, are the earthy falts which are moft commonly found in 
waters. As tothe calcareous nirat, and nitrat of magnefia,. 
which fome chemifts have aflerted they have met with, thefe 


falts are fcarcely ever found in mineral waters, properly fo 


called, though they exift.in falt waters. | 
The aluminous neutral falts, and falts with bafe of barytes, 
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are fcarcely ever diffolved in waters. Alum or. acid fplghas 
of alumine, appears to exift in fome waters *. 

Pure hydrogen gas has not yet been found diffolved in mi- 
neral waters. 

Pure fulphur Lines not yet evs caer ds in phate ree ten though 
it exifls very rarely, in {mall quantities, in the frate of fulphure 
of foda. Sulphureous waters are moft commonly mineralized 
by fulphurated hydrogen gas. 

Laitly, Among metals, iron is moft commonly ni oteen in 
waters, and may be’ found in two {tates ; either combined with 
carbonic acid, or with the fulphuric acid. Some chemifts, have 
fuppofed that it was likewife diflolved in its metallic ftate, 
without an acid intermedium ; but as this metal fcarcely ever 
exifts in nature, without being in the ftate of oxyd, combined 
with the carbonic or fulphuric acid, the opinion of thefe phi- 
lofophers could only be maintained at the time when the car- 
bonic acid was not yet difcovered : and. the folution of iron in 
water, without, the affittance of the fulphuric acid, could not 
otherwife be accounted for. . Bergman affirms, that iron, as 
well as manganefe, is found in certain waters, combined with 
the muriatic acid. 19 

Oxyd of arfenic, and the fulphats of copper and zink, sine 
-exift in many waters, communicate poifonous properties to 
them, and fhow, when difcovered by analyfis, that the ule of 
fuch waters muft be carefully avoided. : 

Mot: chemifts, at prefent, deny the exiftence of bitumen in 
waters: in fact, the bitter tafte was the caufe why waters were | 
formerly fuppofed to contain this oily fubftance ; but it 1s now 
known that this tafte, which does not exift 1 in bitumen, is pro- 
duced by the calcareous muriat. 

There is no difficulty in conceiving how water, which per- 
colates through the interior parts of the globe, and efpecially | 
through the mountains, may become charged with the differ- 
ent fubftances we have enumerated, It is likewife clear, that, 

| | 
- * We do not here raentian the opinion of Le Givre, and tee chemifts, who 
confider alum as one of the moft ufual principles found in mineral waters. But | 
accurate experiments, made by Mitouart, have fhown, that the waters of La Do- 


minique de Vals contain alum ; and Opoix his afcertained the exiftence of this... 
{alt in the waters of Provins.—Note of the Author. 
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according to the nature and ‘extent of the ftrata of earth, 
through which they pafs, mineral waters will’be more or lefs 
charged with thefe principles, and that the quantity and na- 
ture of thefe principles muft be fubjeét to great variations, 


' efpecially when we confider the changes in the dire&ion of 
their courfe to which thefe fluids are liable from the vatious 


alterations which the globe undergoes, particularly on its 
furface and its more elennted: Partas 


1 ome 


5 Ill. The di me Claffes ir Minctal Wi aters. 


It appears from what we have already obferved refpecting 
the different fubftances ufually contained in mineral waters, 
that thefe fluids may be clafled according to the earthy, faline, 
and metallic fubftances they hold in folution,; and that the 
nuinber of claffes, on this principle; would be very confider- 
able: but it muft be obferved, that none of thefe fubftances 
are found fingle and alone in waters; but, on the contrary, 
they are often diffolved, in the number of three, four, five, or 
even more. This circumftance creates a difficulty in the me- 
thodical claffification of waters, relative to the principles that 
they contain. However, if we attend. to thofe fubftances which 
are the moft abundantly contained in waters, or whofe | proper- 


_ ties are the mofl prevalent, we fhall be able to make a diftinc- 
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- tion, which, though not very accurate, will be fufficient to ar- 


range thefe fluids, and to form a judgment of their virtues. 


Chemifts, who have attended to mineral waters in general, have 


availed themfelves of this method: Monnet has eftablifhed 
three clafles of mineral waters ; the alkaline, the fulphureois, 


and the ferruginous ; and fubfequent difcoveries have enlarged 


the number of clafles. Duchanoy, who has publifhed a valu- 
able treatife on the art of imitating mineral waters, diftingnith- 
es ten, viz. the gafeous, the alkaline, the earthy, the ferrugi- | 
nous, the fimple hot, the gafeous thermal, the faponaceous, 
the fulphureous, the bituminous, | and the faline waters. Als 
though it may be urged as a reproach, that this author has 


“made his claffes too humerous, fince the pure galeous and bi. 
_tuminous waters are unknown ; yet his divifion is doubtlefs 
the moft complete, and gives the moft accurate idea of the na- 


ture of the different mineral waters, and confequently is the 
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beft fuited to his fubjeé. We hall here propofe a divifion lefs 

extenfive, and in our opinion more methodical, than that of 
Duchanoy ; at the fame time obferving, that we do not confi- 
der fimple thermal waters as mineral waters, becaufe they con- 
fift merely of heated water, according to the beft chemifts ; 
and that we {hall not fpeak. of bituminous sma becaufe none 
{uch have ‘been yet found. — | 

‘It appears to us, that all stort waters may be arranged in 
four claffes, viz. acidulous, faline, fulphureous, and aed 
nous waters. — 

Cuiass I. Acidulous Waters. 

Gafeous waters, which may with more propriety be called 
acidulous waters, are thofe in which the. carbonic acid predo-~ 
minates ; they are known by their fharp tafte, and the facility 
with which they boil, and afford bubbles by fimple agitation : 
they redden the tin@ure of turnfole, precipitate lime water and 
alkaline fulphures. As no waters have yet been difcovered 
which contain this acid pure and alone, we think this clafs may 
be divided into feveral orders, according to the other princi« 
' ples contained in them, or the modifications they exhibit. - 

_ They all appear to contain more or lefs alkali and calcareous — 
earth; but their different degrees of heat afford a good crite. 

rion for dividing them into two orders ; the firft might com- 
prehend cold, acidulous, and alkaline waters, fuch as thofe of 
Seltzer, Saint-Myon, Bard, Langeac, Chateldon, Vals, &c. 5 

in the fecond might be placed, hot, or thermal, acidulous, and ~ 
alkaline waters, as thofe of Moynt D’Or, Vichy, Chatel- 
guyon, &c. ee 


Crass II. Saline or Salt Waters. 


By the name of faline waters, we underftand fuch as cons 
tain a fufficient quantity of neutral falt to act ftrongly on the 
animal economy, fo as moft commonly to purge. The theory 
and nature of thefe waters are eafily difcovered; they per- 
fe&tly refemble the folutions of falts made in our laboratories ; 
but they almoft always contain two or three different {pecies _ 
of falts. The fulphat of foda is very rare; fulphat of magne-— 
fia, or air falt, marine falt, or muriat of foda, olen 
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and magnefian muriats, are the (sling principles which mine- 
ralize them, either together or feparate. The waters of Sed- 
litz, of Seydfchutz, and of Egra, abound with, Epfom falt, fre- 
quently mixed with muriat of magnefia. Thofe of Balaruc 
contain muriat of foda, chalk, and the calcareous and magne- 
fian muciats ; thofe of Bourbonne, muriat of foda, fulphat of 
lime, and chalk ; and thofe of la Mothe contain muriat of foda, 
fulphat of lime, chalk, fulphat of magnefia, muriat of magne- 
fia, and an extractive matter. It muft be here obferved, that 
falts, with bafe of magnefia, are much more commog in waters 
than has hitherto been fuppofed ; and that few analyfis have 
yet been made, in which they have been well diftinguifhed from 
calcareous muriat. 


Crass UT. Sulphureous Waters. 


The name of fulphureous waters has been given to fuch 
mineral waters as appear to poffefs fome of the properties of 
fulphur ; fuch as the fmell, and the property of difcolouring 
 filver. Chemifts have long-been ignorant of the true mineral- 
izer of thefe waters; moft have fuppofed it to be fulphur, but 
they never fucceeded in exhibiting it, or at leaft have found it 
in quantities {carcely perceptible. Thofe who have made ex- 
periments on fome of thefe waters have allowed them to con- 
tain either fulphureous fpirit, or an alkaline fulphure. Venel 
and Monnet are the firft who oppofed this opinion ; the latter, 
in particular, nearly difcovered the truth, when he dvatderdd 
fulphureous. waters as impregnated merely by the vapour of 
liver of fulphur. Rouelle the younger likewile affirmed, that 
thefe fluids might be imitated by agitating water in contad 
with air, difengaged from an alkaline fulphure by an acid. 
Bergman carried this doGtrine much farther, by examining the 
properties of fulphurated hydrogen gas, which we have fpoken 

_of under the article Sulphur: he has proved that this gas mi- 

_' neralizes fulphureous waters, which he therefore calls hepatic 
_. ‘waters, and has directed methods of afcertaining the prefence 
of fulphur. © Notwith{tanding thefe difcoveries, Duchanoy, 
fpeaking of fulphureous waters, admits of fulphure, fome- 
times alkaline, fometimes calcareous, or aluminous. He fol- 
lows the opinion of Le Roy af Montpellier, who, as we have 
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obferved in the Hiftory of Sulphur, propofed a fulphure with - 
bafe of magnéfia in imitating thefe waters. It appears in fact 


tobe true, that there are waters which contain a fmall quan- 


‘tity of fulphure, while there are others which are mineralized 
only by fulphurated hydrogen gas. In this cafe it will be ne- _ 
-ceflary to diftinguifh fulphureous waters into two orders: 


1. Thofe which contain a {mall quantity of alkaline or calcare- _ 


‘ous fulphure; and, 2. Thofe which are only impregnated with 
fulphuric hydrogen gas. The waters of Bareges and Caute- 
‘rets; and the Bonnes waters, appear to belong to this firft or- 
der; ‘and thofe of St. Amant, Aix la Chapelle, and Montmo- 
rency, appear to belong to the fecond. Moft of thefe waters 
are thermal, but that of Montmorency 1s cold. 


Guass IV. Ferruginous Waters. 


Iron being the moft abundant of metals, and the moft {uf- 
ceptible of alteration, it is not to be wondered at that water 
eafily becomes charged with it, and confequently that the fer- 


ruginous waters are the moft abundant and moft common of all 


mineral: waters. Modern chemiftry has thrown great light on — 


this clafs of waters; they were formerly fuppofed to be all 


impregnated with fulphat of iron. Monnet has afcertained 


that moft of them donot contain this falt, and he fuppofed that 
the iron is diffolved without the intermedium of an acid. It 
is at prefent known, that the iron is not in the ftate of fulphat, 
but is diflolved by means of the carbonic acid, and forms the 
falt which we have called Carbonat of Iron. Lane, Rouelle, 
Bergman, and many other chemifis, have put this out of doube. 
The greater or lefs quantity of carbonic acid, and the flate of 


the iron in waters of this kind, render it neceflary to aati a 


guith the prefent clafs into three orders. . 

The firft order comprehends martial acidulous waters, in 
which the iron is held in folution by the carbonic acid, whofe 
fuperabundance renders them brilk and fubacid. The waters 
of Buflang, Spa, Pyrmont, Povhon, and La nh 4. de ve 
are of this firft order. | 

-The fecond contains imple martial waters, in which the iron 
is diflolved by the carbonic acid, without excefs. of the latter. 
Thele waters confequently are not acidulous. The water of 


f 
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Forges, Aumale, and Conde, as well as the greater number of 
ferruginous waters, are of this order; this diftinction of ferru- 
ginous waters was made by Duchanoy. : 
But we add a third order, after Monnet, which is that of 
waters containing fulphat of iron.. Though thefe are extreme- 
ly rare, yet fome of them are found. Monnet has placed the 
waters of Pafly in this order. Opoix admits the fulphat of 
iron, even in a coniiderable quantity, in the waters of Provins. 
It is true, that De Fourcy denies its exiftence, and confiders the 
iron of thefe waters as diflolved by carbonic acid. But no de- 
cifion can be made refpe@ting this fubje&t, becaufe the refults 
of thefe chemifts entirely difagree, and require new experi- 
ments to be made. It muft be added, that the iron is not 
found alone i in thefe waters, but is mixed with chalk, fulphat 
of lime, various muriatic falts, &c. However, as the metal 
they contain is the principal bafis of their properties, they mutt 
be called ferruginous, in conformity with the principles we 
have laid down*. i iene 
As to the fapotaedous waters admitted by Doahanoy: we 
muft wait till chemical and medical experiments have af{cer- 
tained the caufe of their faponaceous property, which this 
phyfician a attributes to alumine; as well as of the effects they 
may produce in the animal economy, as “medicines, be virtue 
of this property. . 
“From thefe details we find, that all mineral aA medicinal 
waters are divided into nine orders, viz. 
Cold acidulous waters. 
Hot or thermal acidulous waters, 
Sulphuric faline waters. 
Muriatic faline waters. 
Simple fulphureous waters. © 
Sulphurated gafeous waters. 
. Simple ferruginous waters. 


* : 


Ce a eee on Pe ice el a 
* Ti ve enumeratign gf waters divided into claffes, we do not mention thofe 
which may contain arfenic and copper, becaufe they are true poifons. We like- 
' “wife omit fuch waters as contain ammoniacal falts, and extractive matters pro- 


duced by the putrefaction of organic matters on which they have ftood. (‘Thefe 
waters are not medicinal. 


’ 
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Ferruginous and acidulous waters. 


_Sulphuric ferruginous waters. 


§ IV. Examination of Mineral Waters, aie to thetr ne ye cal 
ee as 


After having fhown rie different matters i uy may pind 
found in waters, and exhibited a flight fketch of the method in 
which they may be divided into clafles and orders, according 
to their principles, it will be neceflary to mention the methods 
of analyfing them, and difcovering with the greateft poffible - 
degree of accuracy, the fubftances they hold in folution. This — 

analyfis has been juftly confidered as the moft difficult part of 
- chemiftry, fince it requires a perfect knowledge of all che- — 
mical phenomena, joined to the habit of making experi- 
ments. To obtain an accurate knowledge of the nature of any 
water propofed to be examined, 1. The fituation of the fpring, 
and the nature of the foil, more efpecially with refpe& to mi- 
neral ftrata, muft be carefully obferved ; for this purpofe — 
cavities may be dug to different depths, in order to difcover, | 
by inf{pection, the fub{tances with which the water may be 
charged. 2. The phyfical properties of the water itfelf, fuch 
as its tafte, {mell, colour, traniparence,. weight, and tempera- 
ture, muft next be examined ; for this purpofe, two ther- 
| mometers, which perfectly agree, and a good hydrometer, muft 
be provided. Thefe preliminary experiments require likewife 
to be made in the different feafons, different times of the day, 
and efpecially in different ftates of the atmofphere ; ; for acon- — 
tinuance of dry weather, or of abundant rain, has a fingular © 


_ influence on waters. Thefe firft trials ufually fhow the clafs 


to which the water under examination may be referred, and 
_dire&t the method of analyfis. 3. The depofitions formed at — 
the bottom of the bafons, the fubftances which float on the — 
water, and the matters which rife by {ublimation, form like- 
wife an objeét of important refearch, which muft not be ne-— 
gle&ted. After this preliminary examination, the proper ana- 
lyfis may be proceeded on, which is made after three methods, 
by re Bgents, by diftillation, and by evaporation. * 


2 
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4 NV The ‘E amination of Mineral Waters by Re-agents. 


Thefe fubftances, which are mixed with waters, in order to 
difcover the nature of the bodies held in folution by fuch 
waters, from the phenomena they prefent, are called re-agents. 

The beft chemifts have always confidered the ufe a Te- 
agents as a very uncertain method of difcoyering the prin- 
ciples of mineral waters. ‘This opinion is founded on the con- 
fiderations that their effects do not determine in an accurate 
manner, the nature of the fubftances held in folution in wa- 
ters ; that the caufe of the changes which happen i in fluids by 
their addition is often unknown: and that in faét, the faline 
matters ufually applied in this analyfis, are capable. of pro- 
ducing a great number of phenomena, refpeCting which it is 
often difficult to form any decifion. For thefe reafons, moft 
chemifts, who have undertaken this analyfis, have placed little 
dependence on the application of re-agents. They have con- 
cluded, that evaporation affords a much furer method of afcer- 
_ taining the nature and quantity of the principles of mineral 
waters ; and it is taken for granted, in the beft works on the 
analyfis of thefe fluids, that re-agents are only to be ufed ag 
fecondary means, which at moft ferve to indicate or afford 4 
‘probable guefs of the nature of the principles contained in wa~ 
ters; and for this reafon, modern analy{ts have admitted no 
more than a certain number of re-agents, and have greatly di- 
minifhed the lift of thofe ufed by the earlier chemifts. 

But it cannot be doubted at prefent, that the heat required 
to evaporate the water, however gentle it may be, muft pro-= 
duce fenfible alterations in its principles, and change them in 
fuch a manner, as that their refidues, examined by the dif. 
ferent methods of chemiftry, fhall afford compounds differing 
from thofe which were originally held in folution in the water. 
The lofs of the gafeous fubftances, which frequently are the | 
principal agents in mineral waters, fingularly changes their 
nature, and befides caufing a precipitation of many fubftances, 
which owe their folubility to the prefence of thefe volatile 
matters, likewife produces a re-aétion among the other fixed 
matters, whole properties are accordingly changed. The phe- 

nomena of double decompofitions, which heat is capable of 
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producing between compounds that remain unchanged in cold 


water, cannot be eftimated and allowed for, but in confequence 
of a long feries of experiments not yet rade. Without enter- 
¥ng, therefore, more fully into thefe confiderations, it ‘will be 
enbugh to obferve, that this aflertion, whofe truth Is admitted 


by every chemift, fufficiently fhows, that evaporation 38 not — 
entirely to’ be depended on.. Henge it becomes a queftion, 


whether there be any method of afcertaining the peculiar na- 
ture of fubftances diflolved in water without having recourfe 
to heat ; and whether the accurate refults of the numerous ex- 
periments of modern writers afford any procefs for correcting 


the error which might arife from evaporation. The following 


_ pages, extracted from a memoir communicated by myfelf to the 
Royal Society of Medicine, will {how, that very pure re-agents 
ufed in a peculiar manner, ‘may be of much greater ufe in the 
analyfis of mineral. waters than has hitherto been thought. | 

Among the confiderable number of re-agents propofed for the 
analyfis of mineral waters, thofe which promife the moft ufe- 
ful -refults are tin@ture of turnfole, fyrop of violets, lime-wa- 
ter, pure and cauftic potafh, cauflic’ ammoniac, concentrated 
fulphuric acid, nitrous acid, prufliat of lime, gallic alcohol, 
ox fpirituous tinéture of nut-galls, the nitric folutions of mercury 
ad of filver, paper coloured by the aqueous tin@ure of fer- 
nammbouc, which becomes blue by means of alkalis, the aqueous 
tinchure of terra merita, which the fame falts convert to a brown 
red, the oxalic acid to exhibit the {malleft quantity of lime, and 
the muriat of barytes to. afcertain the fmalleft poflible quantity 
of fulphiuric acid. 


The effeGts and ule of thefe principal re-agents have been 


explained by all chemifts, but they have not infifted on the ne-. 
; eel of their {late of purity. Before they are employed, it 


is of the utmoft importance perfe@tly to afcertain their nature, 
in order to avoid fallacious effe@ts. Bergman has treated very 
amply of the alterations th acy are dapable of producing. This 
celebrated chemift affirms, that paper coloured with the tine- 
ture of turnfole becomes of a deeper blue by alkalis ; but that 


it is not altered by the ‘carbonic acid. But as this colouring 


matter is ufeful chiefly to afcertain the prefence of this acid, 
he directs its tinCture in ‘water to be ufed, fufficiently ‘diluted, 
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till it has a cee Flak detse He ab foliitely rejects | fytup of vio- 
lets, becaufe it is fubje& to ferment. and becaufe it is fearcely 
ever obtained without adulteration in Sweden -Morveau adds 
ina note, that it is eafy to diftinguifh a fyrup coloured by turn- 
fole, by the application of corrofive fublimate, which gives ‘it 
a red colour, while it converts the true fyrup of violets to a 
green. ; ; 
- Lime water is one of the moft cotta agents in the analy. 
fis of mineral waters, though few chemif{ts have exprefsly men- 
tioned it in their works. This fluid decompofes metallic falts, 
efpecially fulphat of iron, whofe metallic oxyd it precipitates’; 
it feparates alumine and maguefia from the fulphuric and mu- 
riatic acids, to which thefe fubitandes are frequently united in 
waters. It likewife indicates the prefence of carbonic acid, by 
its-precipitation. M. Gioanetti, a phyfician of Turin, has very 
ingenioufly applyed it to afcertain the quantity of Serb dutic acid 
contained in the water of St.Vincent. This chemift, after 
having obferved that the volume or bulk of this acid, from 
which its quantity has always been eftimated, mutt inn ac- 
cording to the temperature of the atmofphere, mixed nine parts 
_of lime water with two parts of the water of St. Vincent ; he 
weighed the calcareous earth formed by the combination of the 
carbonic acid of the mineral water with lime, and found, ac- 
cording to the calculation of Jaquin, who proves the exiftence 
of thirteen ounces of this acid in thirty-two ounces of ‘chalk, 
that the water of St. Vincent contained fomewhat more than 
fifteen grains. But as the lime water may feize the carbonic 
acid united with fixed alkali, as well as that which is at liber- 
ty, M. Gioanetti, to afcertain more exactly the quantity of 
this laft, made the fame experiment with water deprived of its 
difengaged acid by ebullition. This procefs may therefore be 
employed to determine, in an eafy and accurate manner, the 
weight of te ade gn acid, contained in a gafeous mis 
neral water. © . 
One of the principal Pe Kits which have induced chemifts to 
 confider the a€tion of re-agents in the anelyfis of mineral waters 
as very fallacious, is, that they are capable of indicating fe 
veral different fubftances held in folution in-waters, and that 
it is then very difficult to know eka@tly the effects they will 
‘iy , Ff y 
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produce. © This obfervation relates more efpecially to potafh, 
confidered as a re-agent, becaufe it decompofes all the falts 
which are formed by the union of acids with alumine, magne- 
fia, lime, and metals. When this alkali precipitates a mine- 
ral water, it cannot, therefore, be known by fimple infpeCtion 
_ of the precipitate, of what nature the earthy falt, decompofed | 
in the experiment, may be. Its effect is-ftill more uncertain, 
when the alkali made ufe of is faturated with carbonic acid, as 
is moft commonly the cafe, fince the acid to which it is united 
augments the confufion of effets: for this reafon, I propofe 
the ufe of very pure cauftic potath, which likewife poffeffes 
an advantage over the effervefcent alkali, viz, that of indicat- 
ing the prefence of chalk diffolved in a gafeous water, by vir- 
tue of the fuperabundant carbonic acid ; for it feizes this acid, 
and the chalk falls down of courfe. I have eftablithed this 
fact, by pouring foap lees newly made, into an artificial gafe- 
ous water, which held chalk in folution. . The latter fubftance 
is precipitated in proportion as the cauftic fixed alkali feizes 
the carbonic acid which held it in folution. By evaporating | 
the filtrated water to drynefs, I have obtained carbonat of fo- 
da, ftrongly effervefcent with acids. The cauftic fixed alkali. 
likewife occafions a precipitate in mineral waters, though they 
may not contain’ earthy falts; for if they contain an alkaline 
neutral falt, of a lefs foluble nature, the additional alkali will 
precipitate it by uniting with the water, nearly in the fame 
manner as alcohol dees. MM. Gioanetti has obferved this phe- ’ 
nomenon in the waters of St. Vincent; and it may eafily 
be feen by pouring cauftic alkali into a folution of fulphat 
of potafh, or muriat of foda; thefe two falts being quickly 
precipitated. 

Canftic ammoniac is in general, lefs produ@tive of error 
when mixed with mineral waters ; becaufe it decompofes only 
falts, with bafe of alumine or magnefia, and does not precipi- 
tate the calcareous falts, It is neceflary, however, to make 
two obfervations refpecting this falt: the fir is, that it muft 
be exceedingly cauftic, or totally deprived of carbonic acid ; 
- without this precaution, it decompofes calcareous falts by dou- 

le affinity: the fecond is, that the mixture *muft not be left 
expofed to air, when the effect of its action is required to be 
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in{pected feveral hours after it is added; becanfe, as M! Gio- 
anetti has well obferved, this falt in a very fhort time feizes 
the carbonic acid of the atmofphere, and becomes capable of 
decompofing calcareous falts. To put this important fact} out 
of doubt, I made three decifive experiments ; fome grains of 
fulphat of lime, formed of tranfparent calcareous {par, becaufe 
chalk, or Spanifh white, contain magnefia and river water. I 
divided this folution into two parts; into the firft 1 poured a 
few drops of very pure fulphuric acid, recently made, and 
very cauftic ; this I put into a well-clofed bottle: at the end 
of twenty-four and forty-eight hours it was clear and tran{pa- 
rent, without any precipitate, and therefore no decompofition 
had taken place. The fecond portion was treated in the fame 
manner with ammoniac, but placed in a veffel which commu- 
nicated with the air by a large aperture: at the end of a few 
hours a cloud was formed near the upper furface, which con- 
tinually increafed, and was at laft precipitated to the bottom. 
This depofition effervefced ftrongly with fulphuric acid, and 
formed fulphat of lime. The carbonic acid contained in this 
precipitate was therefore afforded by the ammoniac which had 
attracted it from the atmofphere. This combination of carbo- 
nic acid and ammoniac forms ammoniacal carbonat, capable of 
decompofing calcareous falts by double affinity, as Black, Jac- 
quin, and many other chemilts have fhown, and as may be 
eafily proved, by pouring a folution of ammoniacal carbonat 
into a folution of fulphat of lime, which is not rendered turbid 
by cauftic ammoniac. Laftly, To render the theory of this 
fecond experiment clearer, I took the firlt portion to which the 
cauftic ammoniac had been added, and which, having been 
kept in a clofe vefiel, had loft no part of its tran{fparency. J 
reverfed the bottle which contained it, over the funnel of a 
very {mall pneumato-chemical apparatus, and by the afliftance 
of a fyphon, I paffed into it carbonic acid gas, difengaged from 
the effervefcent fixed alkali by fulphuric acid. In proportion 
as the bubbles of this acid paffed through the mixture, it be~ 
came turbid in the fame manner as lime water: by filtration 
a precipitate was feparated, which was found to be chalk, and 
the water, by evaporation, afforded ammoniacal fulphat: gafe- 
“ous water, or the liquid carbonic acid, produced the fame de- 
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compofition in another mixture of fulphat‘of lime, and cauftic 
ammoniac. This decifive experiment clearly fhows, that am~ 
moniac decompofes fulphat of lime by double affinity, and by 
means of the carbonic acid. Hence we fee, that when itis re- 
quired to preferve a mixture of the mineral water with am- 
moniac for feveral hours (which is fometimes neceflary, be- 
caufleit does not decompofe certain earthy falts; but very flow~ 
ly); the experiment mnft be made in a veflel which can be ac- 
curately clofed, in order to: prevent the contact of air, which 
would falfify the refult. This precaution, which 1s of great 
‘importance in the ufe of all. re-agents, is. likewife mentioned 
by Bergman and Gioanetti., To thefe I thall add: another ob- 
fervation concerning the ufe of ammoniac: As it 1s a matter 
of confiderable difficulty. to preferve ammoniac in the {tate of 
perfect cauflicity, though it 1s neceilary to be had. in fuch a 
-ftate, for the analyfis of mineral waters, a very fimple expe- 
dient, which I have: often ufed with fuccefs, may be applied 
in this cafe. It is to :pour a fmall quantity of ammohiac ito 
a retort, whofe neck. is plunged in the mineral) water: when 
the retort is flightly heated, the ammoniacal gas becomes. dif- 
engaged, and pafles highly cauftie into the water. Tf 1 ecca- 
fions a precipitate, it may be concluded that the mineral water 
contains fulphat of iron, which may be known. by the colour 
of the precipitate, or otherwife that it-¢contains falts, with, bafe 
of alumioons or magnefian earth. Generally this precipitate 
is formed: by the chalk which,was held in folution in the wa. 
ter, by means of the carbonic. acid ; athmoniac abforbs this 
acid, and the chalk. is depofited. It is difficult to determine 
from the phyfical properties of the earthy precipitate formed 
in waters by cauftic ammoniac, to which. of the two latt bafes 
it is to be attributed; yet the manner in which it. is formed 
may ferve to decide. Six grains of fulphat of magnefia were 
diffolved in four ounces of diftilled water, and fix grains of 
alum in an equal quantity of the fame fluid: through each. of 
thefe folutions a {mall quantity of ammoniacal gas was pafied: 
the firft folution immediately became turbid, while the latter 
did not begin to exhibit a precipitate till twenty minutes after. 
Thefe mixtures were. carefully included in well-clofed bottles. 
 "Phe'fame phenomenon took place with the nitrats and muriats 
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of magnelia and alumine, diflolved in equal quantities of diftil: 
led water, and treated in the fame manners Fhe quicknefs or 
flownefs of, the precipitation.of a mineral water, by the addition 
of. ammoniacal gas, therefore affords the means of afcertaining 
the nature of the earthy falt. decom poled ; by. this gas. In general, 
falts with bafé ef magnefia,,are much more ufually met owith 
than thofe;with,bafe of aluminous earth. Bergman has ob- 
ferved,»that :ammoniac is capable of forming with falphat of 
magnefia a compound, in which a portion of :thiss neutral - falt 
is combined, without decompofition, witha portion. of :ammo- 
niacal fulphat. This non-decompofed, portion of {alphat: of 
-magnefia may probably form with the ammoniacah fulphat 2 
mixed neutral falt, fimilar to the ammoniaco-mercurial muriat, 
or fal alembroth.. The ammoniac does not, therefore, _predipi- 
tate the whole of the magnefia, and cconfequently does: ndt:ac= 
curately exhibit the gtantity: of Ap/m /olt, of which othat 
earth is the bafé. For this reafon lime water, in. my opinion, 
is preférable for afcertaining the: nature and) quantity of falts 
with bafe of magnefia contained in mineral: waters. odt has 
likewife the property of precipitating the falts, with aluminous 
bafe much more abundantly and readily than ammoniacal gas*. 
The concentrated fulphuric acid precipitates a white powder > 
from water which contains barytes, according to: Bergman; 
but, as the fame chemift obferves, that this-darth-is feldom 
found.in, mineral waters, it will not be, neceilary to enlarge on 
the effedis of this, re-agent.. When .it produces’ an) éeffervet- 
cence, or bubbles in water, it indicates the: prefence of chalk, 
-carbonat, of feda, or pure, carbonic acid ;) each of thefe: fab- 
ftances may be diftinguifhed. by,certain peculian ) phenomena. 
Lf water, containing chalk be heated. after: the addition of f{nl- 
phuric acid, a pellicle and depolition of {ulphat of! lime /are 
foon formed,. which does not happen with waters which are 
Seopipelklinns, At firk, confideration it rage feem> that the 
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fulphat of lime ought to be precipitated as foon as the fulphu- 
ric acid is poured into water containing chalk ; this, however, 
very feldom happens without the affiftance of heat, becaufe 
thefe waters moft commonly contain a fuperabundance of car- 
bonic acid which favours the folution of the fulphat of lime, 
and of which it is necefflary to deprive them before the falt 
can be precipitated. ‘This faét may be fhown, in the cleareft 
manner, by pouring a few drops of concentrated fulphuric acid 
into a certain quantity of lime water which has-been precipi- 
_ tated, and afterwards rendered clear by the addition of, carbo- 
nic acid: if the lime water be highly charged with regenerat- 
ed calcareous earth, a precipitate of fulphat of lime is thrown 
down in a few minutes, or more flowly in proportion as the 
carbonic acid is fet at liberty. If no precipitate be afforded by 
ftanding, as will be the cafe when the quantity of fulphat of 
lime 1s very {mall, and the fuperabundant carbonic acid con- 
fiderable, the application of a flight degree of heat will caufe a 
pellicle of calcareous fulphat, and a precipitate of the fame 
nature to be formed. 

The nitrous acid is recommended - Bergman to precipitate 
fulphur from Aepatized waters. ‘The experiment may be made 
by pouring a few drops of the brown and fuming acid on di- 
ftilled water, in which the gas difengaged from cauftic alka. 
line fulphure, heated in a retort, has been received. This ar- 
tificial Sepatic water, which does not confiderably differ from 
natural fulphureous waters, except in the circumftance of its 
being more difficult to filter, and its always appearing fome- 
what turbid, affords a precipitate in a few feconds, by the ad- 
dition of nitrous acid ; the precipitate is of a yellowilh white ; 
when collected:on a Ged and dried, it burns with the flame 
and {mell of fulphur, and in other refpe&s has every character 
of that inflammable body, Nitrous acid feems to alter fulphu- 
rated hydrogen gas in the fame manner as it does all other in« 
flammable fubftances, by virtue of the great quantity of oxygen 
it contains. Scheele has recommended the oxygenated muri- 
atic acid to precipitate the fulphur from waters of this nature ; 
only a very fmall quantity of it muft be ufed, otherwife the 
fulphur will be burned and reduced to the ftate of fulphuric 
acid, as I have obferved of the water of Montmorency, Sul. 
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sitaaiinn acid precipitates the pele) very readily from wae 
ters which contain it. ; 
There are few re-agents, whofe mode of wiaons igslefs known 
than that of the alkaline lixivium of blood, which has been 
called phlogifticated alkali ; it has been long fince afcertained, 
that this liquor contains Pruffian blue, or pruffiat of iron, ready 
formed ; it has been thowght that this blue might be feparated 
by the addition of an acid; and in this ftate it has been pro- 
pofed as a fubftance capable of exhibiting iron exifting in mi- 
neral waters. Nothing can be more uncertain than the com- 
plete feparation of prufliat of iron from this pruffiat of potafh 
made with blood. This lixivium ought therefore to be no 
longer ufed as a re-agent. Macquer having difcovered that. 
Pruflian blue is’ decompofed by alkalis, propofed potafh fatu- 
rated with the colouring matter of this blue, as a teft to af- 
certain the prefence of iron in mineral waters. But.as the li- 
quor itfelf likewife contains a {mall quantity of Pruffian blue, 
which may be feparated by means of an acid, as Macquer has 
fhown, Baumé advifes that two or three ounces of diftilled vi- 
negar be added to each pound of this Pruffian alkali, and di- 
gefted in.a gentle heat, till the whole of the Pruffian blue is 
' precipitated; after which pure fixed alkali is to be added to 
faturate the acid of vinegar. Notwithflanding this ingenious 
procefs, I have obferved, that the Pruffian alkali, purified by 
vinegar, depofites Pruflian blue in procefs of time, more efpe- 
cially by evaporation. M. Gioanetti made the fame oblerva- 
- tion by evaporating the Pruffian alkali, purified, by the method 
of Baumé, to drynefs: he has propofed two proceffes for ob- 
taining this liquor in a ftate of purity, and totally exempt from 
iron; the one confifts in fuperfaturating the Pruffian alkali 
with diftilled vinegar, evaporating it to drynefs by a gentle 
heat, diflolving the remaining mafs in diftilled water, and fil- 
trating the folution ; all the Pruffian blue remains on the filter, 
and the liquer which paffles through contains none at all. The 
other procefs confifts in neutralizing the alkali with a folution 
of alum, from which, after filtrating, the fulphat of potath is 
feparated by evaporation. Thefe two liquors do not afford a 
particle of Pruflian blue with the pure acids, nor by evapora- 
tion to drynefs. The lime water, faturated with the colous~ 


458 (.. MINERAL WATERS. 


ing matter of Prufitan blue, mentioned by us, in treating’ on 
iron, does not require thefe preliminary. operations : when 
poured on a folution of fulphat of. iran, it. immediately. forms 
pure Pruffian blue without any mixture of: gresnix. Acids 
only precipitate a few particles of Pruffian blue. from this» re- 
agent ; it therefore does not. contain iren, and confequently is 
preferable to the Pruflian alkalis, in the affay of mineral wa- 
ters. This phenomenon doubtiefs depends onthe action of the 
lime, which, when diflolved in water, is far. from having the 
fame efficacy on iron as alkalis have. This prufliat of lime 
feems to be exceedingly well adapted to diftinguifh ferruginous 
‘waters, whether they be gafeous or fulphuric. : Inufadt) the 
carbonic gas, which holds iron in folution in waters being of 
an acid nature, decompofes Pruffian lixiviums By the. way of 
double affinity, as well as fulphat of irons I have tried pruf- 
fiat of lime on Spa‘ waters, and: thofe of Paffy, and I immedi- 
ately obtained a very perceptible blue im the fofmer, and very 
abundant in the latter. This, therefore, is a liquor very eafi. 
ly prepared, which does not contain the fmalleft. portion of 
Pruffian blue, and is exceedingly well calculated to exhibit the 
prefence of {mall quantities of tron in waters.. It isa kindof 
neutral falt, formed by the pruflic acid, or the colouring part — 
of the blue and lime. J have obfer ved, in the foregoing part 
of this work, in treating of iron, that Scheele made the fame 
inferences as.myfelf concerning the utility of this proof liquor, 
which was mentioned by me as early as the year 1780. 
Nut-galls, as well as all other bitter and aitringent vege- 
tables, fuch as oak bark, the fruit of. the cyprefs tree, the 
hufks of nuts, Sc. have the property of precipitating folutions 
of iron, and exhibiting that metal of different colours, accord- 
ing to its quantity, its ftate, and that of ‘the water in which it 
is diflolyed. Vhis colour in general is.of all fhades, froma 
pale rofe to the deepeft black... It is well known that the pur~ 
ple colour, affumed by waters, with the tinétufe-of nut. galls, 
is not a proof that they contain iron in its. metallic ftate,. fince 
the fulphat and carbonat of iron likewife affumes a purple co- 
~ lour by the infufion of nut-galls. The differences of colour ob- 
ferved in thefe preciptations, depend rather on. the quantity of 
iron, its greater or lefs degree of adhefion to the water, and 
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the rnore or lefs advanced ftate of decompolition of the folution, 
relatively to the quantity of oxygen contained~in the iron. 
We have already obferved, that the aflringent principle is a 
peculiar acid, fince it unites with alkalis, converts blue vege- 
table colours to ared, decompofes alkaline fulphures, and com- 
bines with metallic oxyds. Nut-galls in powder, .the infufion 
of this fubftance in water, made without heat, and the tinéture 
by alcohol, are ufed to afcertain the prefence of iron in mine- 
ral waters. The tinéture is ‘preferred, becaufe itis not fub- 
ject to become mouldy as the aqueous folution is. The diftil- 
led produéts of nut-galls likewife colour ferruginous folutions. 
The infufions in acids, alkalis, oils, and ether exhibit the 
fame phenomenon. The iron precipitated’ by this matter 
from acids is in the flate of gallat of iron, and forms~a kind 
of neutral fale, which, though very black, is not attraéted by 
the magnet. ‘It diffolves flowly, and without fenfible effervef- 
cence in acids, but lofes thefe properties by the aétion of fire, 
and is then attracted by the magnet. The nut-gall is. fo effica- 
cious # re-agent, that a fingle drop of its tin@ure colours in 
the fpace of five minutes, with a purple tinge, three pints of 
water, which contains only the twenty-fifth part of a grain of 
‘{fulphat of iron. All thefe phenomena: proceed from the great 
facility with which the matter cf nut-galls burns, and from its 
readily abforbing from the iron a portion of the oxygen it con- 
tains, pefling by this: means to the ftate of a black oxydior 
Ethiops, the fmaileit cane of which is very perceptible in - 
tranfparent liquors. 

The two laft re-agents we hhall propofe for the examination 
ef waters, are folutions of filver and of mercury in the nitric 
acid. Thefe have ufually been employed to exhibit the pre- 
_ fence of the fulphuric, or muriatic acids in mineral waters ; . 
but many other fubftances, which do not. contain the {mallet 
portion of thofe, are likewile : precipitated by thefe folutions. 
The white and heavy ftrie which the nitrat of filver exhibits 
in water, that contains no more than half a grain of muriat of 
~ foda in the pint, afcertains the prefence of the muriatic acid 
with great certainty and facility ;. but they do not in the fame 
manner indicate the prefence of the fulphuric acid, fince, Be 
cording to Bergman’s eftimate, at leaft thirty grains of fulphat 
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of foda muft exift in the pint of water, in order to produce an 
immediate fenfible effet. To this we may add, that fixed al- 
kali, chalk, and magnefia, precipitate the nitric folution of fil- 
ver in a much more evident manner, and confequently that 
the precipitation formed in a mineral water by this folution is 
infufficient to determine with precifion, the faline or earthy 
fubftances from which it arofe. : 

The folution of mercury by the nitric acid, is ftill more 
productive of error: it not only indicates the prefence of the 
fulphuric and muriatic acids in waters, but it is likewife pre- 
cipitated by the earthy and alkaline carbonats, in a yellowith 
“powder, which might be miftaken for an effeét of the fulphu- 
ric acid. It has been commonly fuppofed, that the very abun- 
dant white precipitate which it forms in water, is owing to 


the prefence of a muriatic falt ; yet mucilaginous and extrac-. 


tive fubftances exhibit the fame phenomenon, as is now well 
known to all chemifts. Befides, thefe fources of error and un- 


certainty, dependent on the property which feveral fubftances 


have, of producing fimilar precipitates with the nitric folu- 
tion of mercury, there are likewife others which depend on 
the ftate of this folution itfelf, and which it is of the ut- 
moft confequence to know, in order to avoid very confiderable 
errors in the analyfis of waters. Bergman has mentioned 
fome of the remarkable differences obferved in this folution, 
according to the manner in which it is made, either with or 
without heat, more particularly with refpect to the colour of 
the precipitates it affords by different intermediums ; but he 
does not fay a-word concerning the property this folution pof- 


feffes, of being precipitated by diftilled water, when it is high- 


ly charged with the oxyd of mercury ; though Monnet men- 
tioned this fact in his treatife on the diflolution, of metals. 
As this fubject is of great importance in the analyfis of waters, 


I have endeavoured by a very minute inveftigation to arrive at 


fome degree of certainty concerning it, and I have fucceed- 
ed as fhall prefently appear by very fimple means. I have 
made a great number of folutions of mercury, in very pure 
nitric acid, with different dofes of thefe two fubftances, with 
heat and in the cold, and with acids of very different ftrengths. 
Thefe experiments have afforded the following refults. | 
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1. Solutions made in the cold, became charged more or lef{s 
readily with different quantities of mercury, according to the 
_ degree of concentration of the nitric acid; but whatever the 
quantity of mercury diffolved in the cold by the concentrated 
acid may be, no part of it will be precipitated by mere wa- 
ter. I have diffolyed in the cold two drachms and a half of | 
mercury, in two drachms of nitrous acid red and fuming, 
weighing one ounce four drachms and five grains, in a bottle 
which contained an ounce of diftilled water: the combination 
took place with the utmoft rapidity ; very denfe nitrous gas 
efcaped, together with aqueous vapours, diflipated by the heat 
of the mixture, amounting to more -than one-fourth of the 
acid. This folution was of a deep green, and very tranfpa- 
rent. I poured a few drops into half an ounce of diftilled 
water: fome white ftriz were formed, which were diffolved 
' by agitation, and afforded no precipitate, though it was the 
moft faturated folution I could make in the cold, and prefent- 
ed the greateft degree of commotion, effervefcence, and red va- 
pours, during the combination of the mercury and acids. As 
it had depofited cryftals, I added two drachms of diftilled wa- 
fer, which diffolved the whole without any appearance of pre- 
cipitation. With much greater fafety, therefore, may fuch fo- 
lutions, as have been made in the cold with common nitrie 
acid, and half their weight of mercury, be ufed in the analyfis 
ef mineral waters, for they will never afford a precipitate by 
the addition of mere water. | . 2 

»a. The weakeft nitric acid ftrongly heated on mercury, will 
diffolve’a larger quantity than the flrongeft acid in the cold; 
the folution, which is of a light yellow colour, will appear 
thick and oily, and will afford by flanding, an irregular yel- 
lowifh mafs, which may be changed into a beautiful turbith 
by the addition of boiling water; this folution poured into 
diftilled water, forms a very abundant precipitate of a yellow 
colour, fimilar to ¢urbith, A folution made in the cold, exhi- 
bits the fame refult, if it be ftrongly heated, fo as to difengage 
a large quantity of nitrous gas. Thefe folutions made with | 
_ heat, ought therefore to be excluded from the analyfis of mine- 
_ tal waters, becaufe they are decompofable by diftilled water. 

3. The two folutions appear to differ from each other in the 
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_ quantity of oxyd of. mercury, which is much greater in that. 


which is precipitated by the water, than in that which is not 
décompofable by that fluid. I have proved this, by evaporat- 
ing equal quantities.of both thefe folutions in an apothecary’s 
phial, to reduce them into red precipitate, and I obtained one- 
fourth more of this-precipitate from the folution, which is de- 
compofed by water, than from that which is not rendered tur- 
bid.) The fpecific gravity likewife appeared to me to be a 
good method of, afcertaining the relative quantities of oxyd of 


mercury contained in thefe different fluids. 1 compared 
weights of equal maties of three mercurial nitrous folutions ;. 


the one, which was not at all precipitated by diftilled water, 
and.was the refult of the firft mentioned experiment, weighed 
one ounce one drachm and fixty-feven grains, in a bottle 
which contained exaétly an ounce of diftited water. The fe- 


cond folution was made by a very gentle heat, and produced 
2 flight opal colour with diftilled water, and fcarcely any fen- . 


fible quantity of precipitate. The fame bottle contained one 
_ otince fix drachms twenty-four grains. Laftly, A third mer- 
curial folution confiderably heated, and which precipitated a 
true ¢urbith mineral of a dirty’ yellow, by diftilled water, 
weighed in the fame bottle, one ounce feven drachms twenty- 
five grains. A decifive experiment remained to be made to 


confirm this opinion ftill more perfectly: if the folution preci- 


pitated by water, owed this property to a quantity of mercu- 


rial oxyd, too large with refpeét to the acid, it would of courfe 


lofe that property by the addition of acid; this accordingly 
happened. Agquafortis-was poured on a folution which was 
decompofed by. water, and it foon acquired the property of no 
longer being precipitated, and was abfolutely in the fame {tate 


-ag that which had been made flowly at firft, by the mere heat | 


of the atmofphere. Monnet has mentioned this procefs, as a 
means of preventing cryitals of mercurial nitrat from becoming 
converted into oxyd by the’conta& of the air. It is by a con- 
trary procefs, and by evaporating a portion of the acid ofta 
good folwtion, which is not precipitated by water, that it is 
converted. inte a folution much more ftrongly charged with 


mercurial oxyd, and confequently capable of being decompof- 
ed by water; its original property may be reftored by the _ 
I 
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addition of a bau of acid, equal to ‘shint which 2 it loft by 
evaporation. 

Such are’ the. different eae ei which I ii thought 
it neceffary to.exhibit, that the effects of re-agents on waters 
may be better afcertained; but whatever may be the degree 
of ptecifion to which -refearches of this nature may, be carried; 
however extenfive the knowledge we may have acquired con- 
cerning thesdegrees of purity, and the different flates of fuch . 
fubftances as are combined with mineral waters, for the pur- 
pofe of difcovering their principles, if it ftill remains a fact 
that: each of ohate re-agents Is capable of indicating two or 
three different fubftances diffolved. in thefe waters, the refult 
of their action will always be fubje& to uncertainty. Lime, 
for example, feizes the carbonic acid, and. precipitates falts with 
the bafe of alumine, and of magnefia, as well as the metallic — 
falts. Ammoniac produces the fame effe&. Fixed alkalis, be- 
fides the above-mentioned falts, precipitate jthofe with bafe of 
lime. The calcareous pruffiat, the pruffiat of potath and gal- 
lic aicohol, precipitate the fylphat and carbonat of iron, The 
nitric folutions of filver and of mercury, decompofe all the 
fulphuric and muriatic falts, which may be various both in 
quantity and in kind, in the fame water, and are themfelves 
decompofable by alkalis, chalk, and magnefia. Among this 
greatnumber of complicated effets, how hall we diftinguith 
that which takes place in the water under examination, or by 
what means fhall we afcertain whether it is fimple or com- 
pounded ? 

Thefe queftions, though very difficult, for the time when the 
expedients of chemiftry were little known, are neverthelefs 
capable of being difcuffed in the prefent ftate of our knowledge. 
i mutt firft obferve, that-the nature of re-agents being much 
better known at prefent than it was fome years ago, and their 
xe-action on thé principles of water better afcertained, it may, 
therefore, be ftrongly prefumed that their application may be 
much more advantageoutly made than has hitherto) been fup- 
pofed: neverthelefs, among the great number, of excellent: chee - 
mifts who have attended to the analyfis of waters, Mefirs. 
Baumé, Bergman, and Gioanetti, are almoft the only perfons 
who have been aware of this great advantage. We have been 
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long in the habit of examining mineral waters by re-agents, in 
very {mall dofes, and often in glafles: the phenomena of the 
precipitations obferved have been noted down, and the experi- 
ment carried no further. Baumé advifes, in his chemiftry, that 
a confiderable quantity of the mineral water, under examination, 
fhould be faturated with fixed alkalis and with acids, that the 
precipitates be collected, and their nature examined. Bergman 
apprehended that the quantity of the principles contained in. 
waters might be judged of from the weight of the precipitates 
obtained in thefe mixtures.. Several other chemifts have like- 
wife employed this method, but always with a view to certain 
_particular circumftances; and no one has hitherto propofed to 
make a connected analyfis of mineral waters by this means. 
To fucceed in this analyfis, I think it would be proper to mix 
feveral pounds of the mineral water with each re-agent, till the 
~ latter ceafes to produce any precipitate ; the precipitate fhould 
then be fuffered to fubfide during the time of twenty-four 
hours, in a veflel accurately clofed ; after which the mixture 
being filtered, and the precipitate dried and weighed, the ope~ 
rator may proceed to examine it by the known methods. In 
this manner the nature of the fubftance will be clearly afcer- 
tained, on which the re- agent has aéted, and the caufe of the 
decompofition may, confequently be inferred. A certain order 
may be followed in thefe operations, by mixing the waters ~ 
firft with fuch fubftances as ftand leaft capable of altering 
them, and afterwards pafling to other fubftances capable of 
producing changes more varied and difficult to explain. The 
following method is that which I commonly ufe in this kind of 
analyfis.. After having examined the tafte, the colour, the 

weight, and all the other phyfical properties of a mineral wa- 
ter, I pour four pounds of lime water on an equal quantity of — 
the fluid; if no precipitate is made in twenty-four hours, lL 3 
am fure that the water contains neither difengaged carbonic 
acid, nor alkaline carbonat, nor earthy falts with the bafe of © 


aluminous earth or magnefia, nor metallic falts. But it a pre- 


cipitate be formed, I filter the mixture, and examine the che- 
«nical properties of the depofited fubftance ; if it has no tafte, 
4f it be infoluble in water, or efferveices with acids, or forms 


an infipid and almoft infoluble falt by the addition of fulphurie 
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acid, I conclude that it is chalk, and that the lime water has 
acted only on the carbonic acid diflolved in the water. If, on 
the contrary, it is fmall in quantity, and fubfides very flowly; 


if it do not effervefce, and affords with the fulphuric acid 4 


ftyptic falt, or a bitter and very foluble. falt, it is formed by 
magnefia or aluminous earth, and often by both. I need~ not 
enter at large into the means of diftinguifhing thefe two fub- 
ftances from each other, as they are fufficiently explained in 
the foregoing part of this work. J fhall only add, that a fuf. 
ficient number of experiments ought to be made, to leave no 
doubt refpecting their nature. 
“After the examination by lime water, I pour on ve other 
pounds of the fame mineral water, a drachm or two of ammo- 
niac perfeétly cauftic, or I caufe ammoniacal gas, difengaged by 
heat from the alkali, to pafs inte the water. When the water 
is faturated, | leave it at reft in a clofe veffel for twenty-four 
hours ; if a precipitate be afforded, it can only confift of fer. 
ruginous or magnefian, or aluminous falts, whofe nature 4 
examine by the different methods mentioned in the foregoing 


_ paragraph. But the ation of ammoniacal gas being more fal. 


facious than that of lime water, which prdduces the fame de- 
compofitions, ir mnft be obferved that this laft thould only be 


ufed as an affiflant means, which does not afford refults equally 


accurate with thofe produced by the former re-agent. , 
- When falts with bafe of aluminons earth, or magnefia, have 
been difcovered by lime water, or by ammoniacal gas, the 


g cauftic fixed alkalis may be ufed, to diftinguifh thofe with 


4 


bafe of lime, fuch as fulphat and muriat of lime: for this pur- 


pofe I precipitate fome pounds of the water, which I examine 


. by either of thefe liquid alkalis, till it no longer prodaces any 


turbidnefs. As this alkali decompofes: falts with bafe of alu- 
minous earth, as well as thofe compofed of lime: if the precipi- 
tate befeaeBiae in its form, colour, and quantity, that which 
lime water has afforded, it may be prefumed that the water 
does not contain calcareous falt, and the chemical examination 
of the precipitate ufually confirms this fufpicion ; but if the 
mixture is rnuch more turbid than that made with Hime water ; 

if the depofition be tauch heavier, more abundant, and more 


readily afforded, the lime i is mixed with magnefia or alumine. 
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I afcertain this by treating the precipitate after. the different 
methods before explained. It may eafily be concluded, that 


iron precipitated by re-agents, at the fame time as the falino- — 


terreftrial fubftances, is eafily known by its colour and its 
tafte; and that the {mall quantity of this metal feparated i in 
~ thefe proceffes, is not fufficient to affeet the refults. —s_, 

It were ufelefs to explain at large, the effects of fulphuric 
acid, nitrous acid, gall-nuts, or of the calcareous and alkaline 
pruffiats, employed as re-agents on mineral waters. The ge- 
neral account of thefe effects which I have already given may 
fuffice; I fhall therefore only add, that when they are mixed 
in large dofes with thefe waters, and the precipitates collected, 


the nature and quantity of their principles, may. be more ac- 


curately afcertained, as has been done by Mefirs. Bergman and 
Gioanetti. But I fhall dwell fome time on the products which 
the nitric folutions of filver or mercury afford when mixed 
with mineral waters. It is more particularly neceflary, to 
operate with large quantities of water, when thefe. re-agents 
are ufed, in order to determine the nature of the acids contain- 
ed in the waters. The analyfis of thefe fluids will be complete 
when their acids are known, becaufe thefe are often combined 
with the bafes exhibited by the re-agents before-mentioned. 


The colour, the form, and the abundance of the precipitates . 
afforded by the nitric foluitions of mercury and filver, have 


hitherto exhibited to chemifts the nature of the acids which 
caufed them. A thick and ponderous depofition immediately 
formed by thefe folutions, denotes the muriatic acid: if it is 
fmall in quantity, white, and cryftallized with the nitrat of 


filver, or yellowifh, and yellow and irregular when formed 
with that of mercury, and if it fubfide but flowly, it is attri- 


buted to the fulphuric acid. But, as thefe two acids are often 
met with in the fame water, and as alkali and chalk likewife 
decompofe the folutions, the refults or dedu€tions made from 
‘the phyfical properties of the precipitates muft be uncertain. 
It is therefore neceflary to. examine them more effectually 5 


for this purpofe, folutions of filver or of mercury, may be - 


mixed with five or fix pounds of the water intended to be 
analyzed. The mixtures being filtered, twenty-four hours 


after, the precipitates muit be dried, and treated according to 
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the methods of chemiftry. If the precipitate afforded by the 
nitric folution of mercury be heated in a retort, the portion of 
metal united with the muriatic acid of the waters will be vola- 
tilized into mercurius dulcis, and that which is combined with 
the fulphuric acid will remain at the bottom of the veffel, and 
exhibit a reddith colour. Thefe two falts may likewife be 
diftinguifhed by putting them on a hot coal: the fulphat of 
mercury, if prefent, emits a fulphureous acid, and aflumes a 
red colour; the mercurial muriat remains white, and is vola. 
tilized without exhibiting any {mell of fulphur. Thefe phe- 
nomena likewife ferve to diftinguith the precipitates which 
may be formed by the alkaline fabftances contained in water, 
~ fince the latter do not emit the fulphureous ‘{mell, and are not 

volatile without decompofition. bind ak Oe 

The precipitates produced by the combination of mineral 

waters with the nitric folution of filver, may be as eafily ex. 
amined as the foregoing. Sulphat of filver being more foluble 
than the muriat of the fame metal, diftilled water may be fuc- 
eefsfully ufed to feparate thefe falts. Muriat of filver is 
known by its fixity, its fufibility, and efpecially in its being 
~ lefs eafily decompofed than fulphat of filver. This lat, placed 
on hot coals, emits a fulphureous {mell, ‘and leaves an oxyd of 
filver, which may be fufed without addition. I do not here 
{peak of all the proceffes chemiftry affords for feparating or 
diftinguifhing the two falts here mentioned: it is fufficient that 
I have pointed out fome of them. ‘ | 
ji: “ 
§ VI. The Examination of the Mineral-Waters by Diftillation, 
- Diftillation is ufed in the analyfis of waters, to afcertain the | 
gafeous fubftances they may be united to, Thefe fubltances are 
either air, more or lefs pure, or carbonic acid, or fulphurated hy- 
drogen gas. To afcertain their nature and quantity, fome pounds 
of the mineral water muft be poured into a retort, fufficiently 
_ large to contain it, without being filled more than half or two- 
_ thirds of its capacity; to this veffel a recurved tube ig to be 
_ adapted, which paffes beneath an inverted veffel filled with 
mercury. In this difpofition of the apparatus, the retort muft 
be heated till the water perfectly boils, or till no more elaftic 
_ Muid paffes over. When the operation is finifhed, the quantity 
. . Gry 


i! 


tracted from the bulk of the gas obtained ; the ret confilts of | 


_ the heat of ebullition decompofes the gas, and it is likewife de- 
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of air contained in the empty fpacé of the retort muft be fub- 


aeriform fluid, which was contaied in the mineral water, whofe, 
properties may quickly be known by the proofs of a lighted 
taper, tincture of turnfole, and lime water; if it catches fire, 
and has a fetid fmell, it - fulphurated hydrogen gas ; if it ex-. 
tinguifhes the taper, reddens turnfole, and precipitates lime | 
water, It is the carbonic acid ; laftly, if it. maintains combuftion 
without taking fire, is aaa fmell, and alters neither turn- 
fole nor lime water, it is atmofpheric air. ‘It may happen that 
this laft fluid may be purer than the air of the atmofphere: 
in this cafe its degrees of purity may be judged by the manner 
in which it maintains combuftion, or by mixing it with nitrous 
or hydrogen gas, in the evdiometers of Fontana and Volta« 
~The: procels ufed in obtaining gafeous matters, contained in _ 
waters, is entirely modern... A. moiftened bladder was for- - | 
metly ufed, which was adapted to the neck of a bottle filled | 
with mineral water; the fluid was agitated, and by the {welling } 
of the bladder, an eftimate was made of the quantity of gas: 
contained in the water. This method is now known to be fal- 
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lacious, becaufe water cannot give out all its gas but by ebulli-. 
tion, and becaufe the fides of the moiftened bladder alter and. 
decompofe the elaftic fluid obtained. It is fearcely neceflary to 


= 


remark, that the phenomena exhibited by the water, during. 
the e{cape of the gas, muft be carefully examined, and that a 
lefs quantity of water may be expofed to diftillation, in- pro- 
portion as its tafte and fparkling indicate that it contains a 
larger quantity of gas. | ae 
Such is the method recommended by modern chemitfts to ob- 7 
tain the elaftic fluids combined with waters: I muft obferve, 
1. That this procefs cannot be depended on, with regardto acidu-~ | 
lous waters, unlefs the preflure of the atmofphere, and the 
flate of compreffion of the elaftic fuid under the glafs veffels, 
be more accurately accounted for; and as this is not eafily ; 
done, the abforption of carbonic acid by lime water, propofed 
by Gioanetti, appears to be preferable. 2. Though it has 
been recommended by Bergman to: obtain fulphurated hydro- 
gen gas from fulphureous waters, 1t does not anfwer, becaufe 
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’ 7 
sompofed by the mercury, which is converted into ethiops, as 
foon as it comes in contact with this elaftic fluid: for this rea- 
fon, in my analyfis of the waters of Enguien, near Montmo- 
rency, I have propofed litharge to abforb this gas in the cold, 


and to deprive “Ag aabeep waters: of their fulphur. 


§ VIL. The Examination of Mineral W. aters by Evaporation. 


‘Evaporation i is generally confidered’ as the moft certain me. 
_thod of obtaining all the principles of mineral waters. We 
_have before obférved, and here repeat, that the experiments of 
_ Venel and Cornette fhow that long continued ebullition may 
decompofe faline matters diffolved in water, and for that rea- 
fon we have advifed the examination of them by re-agents, em- 
ployed in ‘greater proportions : ‘yet evaporation ‘may afford 
much information, when ufed, together with the analytis by 
re-agents, which ought always to be confidered as one of the 
principal methods of examining waters. 

The intention of evaporation being to colle& the fixed prin- 
ciples contained in a mineral water, it is obvious, that in or- 
der to know the nature and proportion of thefe principles, a 
confiderable quantity of the water muit be evaporated, and fo 
much the more, in proportion as the principles appear to eX~ 
ift in {maller quantities. When the water is thought to con- 
tain a large quantity of faline matter, about twenty pounds: 
muft be evaporated ; if, on the contrary, it appears to hold 
but a very fmall quantity in folution, it will be neceflary to 
evaporate a much latger quantity. It is fometimes requifite 
to perform this operation with feveral hundred pounds. ‘The 
nature and form of the veffels, in which waters are expofed for 
evaporation, 1s not a matter of indifference. _ Thofe of metal, 
excepting filver, are altered by water; veflels of glafs, of a 
-eertain magnitude, are very fubject to be broken; but thofe 
of glazed, fmooth pottery are the moft convenient, though the 
cracks in the glaze fometimes caufe an abforption of faline mat- 
ter ; veflels of unglazed porcelain, called bifquit, would doubtlefs 
_ be the moét convenient, but'their price is a confiderable obftacle. 
~Chemifts have propofed different methods of evaporating mi- 
neral waters ; fome have directed diftillation to drynefs, in clofe 
_veffels, in order to pie Gee foreign fubftances, which neh in 
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the atmofphere, from mixing with the refidue; but this me- 
thod is exceflively tedious: others have advifed evaporation by 
a gentle heat, never carried to ebullition, becanfe,they fuppof- 
ed that this laft heat alters the fixed principles, and carries up 
a portion of them. ‘This was the opinion of Venel and Berg- 


man. Monnet, on the contrary, directs the water to be’ boil- 


ed, becaufe this motion prevents the reception of foreign mat- 
ters contained in the atmofphere. Bergman avoids this incon- 
venience, by directing the veffel to be covered, and a hole left 
in the middle of the cover for the vapours to pafs out: this 


laft method greatly retards the evaporation, becaufe it dimi- 


nifhes the furface of the fluid, At the commencement, the 
heat ufed muft be-fuflicient to repel the duff; but the . greatett 
difference in the manipulation of this experiment confifts in 
fome writers directing, that the fubftances depofited fhould be 
feparated, as the evaporation proceeds, in order to obtain each 
pure and by itfelf; others, on the contrary, direct. the opera- 


tion to be carried on to-drynefs. We are of the opinion of 


Bergman, that this laft method is the moft expeditious and cer- 
tain; becaufe, notwithftanding the care which maybe taken, 
in the firft method, to feparate the different fubftances, which 
are depofited or cryftallized, they are never obtained pure, and 


muft always be examined by a fubfequent analyfis; and the | 
method is befides inaccurate, on account of the frequent filtra- 
ilons, and the lofs it occafions. Laftly, It is very embarrafling, 


and renders the evaporation much longer. Mineral waters 
may therefore be evaporated to drynefs, in open glafs veflels, 


on the waterbath, or ftill more srnanagneN tia in elas Retgrta, , 


on a fand-bath. m 


Various phenomena are obferved during this evaporation; 
if the water be acidulous, it emits bubbles, asfoon as the heat | — 
firft begins to ad; in proportion as the carbonic acid is difengae — 


ged, a pellicle is formed, with a depofition of calcareous earth, 


_and carbonat of iron. Thefe firft pellicles are fucceeded by the 


eryftallization of fulphat of lime; and laftly, the muriats of 


potath and foda cryftallize in tubes at the furface, but the de- 


liquefcent are not obtained but by evaporation to drynefs. 


Uhe refidue muft then be weighed, and put into a fmall vial, a” 


with three or four times its weight of alcohol: the whole bee 
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ing agitated, and fuffered to fubfide for fome hours, muft be 
filtrated, and the alcohol preferved feparate. ‘The refidue, on 
which the fpirit has not aéted, muft be dried in ‘a gentle heat, 
or in the open air; when perfectly dry, it muft be weighed, 
and the lofs of weight will fhow what quantity of calcareous 
or magnefian muriat was contained, becaufe thefe falts are very 
foluble in alcohol. We thall prefently {peak of the method of. 
afcertaining the préfence of thefe two falts in the fpirituous 
fluid. 

The refidue, after treatment with sieditol: and Revie: muft 
be agitated with eight times its weight of cold diftilled water, 
and filtered. . After fome hours ftanding, the refidue is to be 
dried a fecond time, and boiled half an hour in four or five hun- 
dred times its weight of diftilled water: this laft refidue, after 
filtration, confifts of that which cold or boiling water is infuf- 
ficient to diffolve. The firft water contains neutral falts, fuch 
as fulphat of foda, or of magnefia; the muriat of foda, or pot- 
ath and the fixed alkalis, efpecially foda united with carbonic 
acid: the large quantity of boiling water {carcely contains any 
fubftance but fulphat of lime. There are therefore four fub-. 
ftances to be examined, after thefe bon bah operations on the 
“matter obtained by evaporation. 1. The refidue infoluble in 
alcohol, and in water of different aida 2. The falts 
diffolved in alcohol. 3. The falts diffolved in cold water. 
4, and laftly, Thofe diffolved in boiling water. We thall now 
_ proceed to the experiments neceflary to afcertain the nature of 
thefe different fubitances. - 


r. The refidue which has refifted the ‘action of the ivehol Oe 


and water, may be compofed of calcareous earth, of carbonat 
of magnefia and iron, of alumine, and of quartz. Thefe two 
lat fubftances are feldom found in waters, but the three firft 
“are very common; the brown, or more or lefs deep yellow co- 
lour, indicates the prefence of iron. If the refidue be of a 
white gray, it does not contain this metal. When iron is pre- 
fent, Bergman direéts it to be moiftened, and expofed to. the 
air till it rafts ; in which ftate vinegar does not act on tis: In 
order to explain the methods of feparating thefe different fub- 
ftances, we will fuppofe an infoluble refidue to confit of the 
- five fubftances here mentioned ; it mufl firft be moiftened, and 
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expofed to the rsys of the fun; and when the i iron is wattle 
tutted, the refidue muft be digefted in diftilled vinegar. This 
acid diffolves the lime and magnefia, and by evaporation af- 


fords the calcareous acetit, diftinguifhable from the. acetit of - 


magnefia, by its not attraGting the humidity of the air, They 
may confequently be feparated by deliquefcence, or by pour- 
ing fulphuric acid into their folution. The Jatter forms ful- 


phat of lime, which precipitates ; but. if the magnefian acetit 


be prefent, the fulphat of magnefia, compofed of magnefia 
united with the fulphuric acid, will remain in folution, and 
/may be contained by a well conduéted evaporation. To Jaf- 
certain the quantity of magnefia and calcareous earths contain- 
ed in this refidue, fulphat of lime is firft to be precipitated ; 
and ‘the fulphat of magnefia, formed by the fulphuric acid 
poured into the acetous folution, muft then be precipitated by 
carbonat of potafh. The quantities of thefe precipitates are 
known by weighing. When the chalk and magnefia of the re- 


fidue are thus feparated, the iron, the alumine, and the quartz | 


remain. ‘The iron and the alumine are diffolved by pure mu- 
riatic acid, from which the former is precipitated from pruf- 
fiat of lime, and the latter by catbonat of potath. . Thefe pre- 
cipitates muft likewife be weighed. The matter which re. 
mains after the feparation of the alumine and iron is ulually 


quartzole : its quantity may be known by weighing, and its — 


habitudes by fulion of the blow-pipe with carbonat of foda. 


Such are the moft accurate procefles, recommended by Berg. : 


| man, for examining the infoluble refidue of waters. 


2. The alcohol ufed in wafhing the folid refidue of mineral wa- 


ters, mui be evaporated to drynefs. Bergman advifes treating 
vit with fulphuric acid diluted with water in the fame manner as 
the acetous folution before: {poken of ; but it mutt be obferved, 

that this procefs ferves only to etait the bafes of thefe falts. 


To determine the acid, which is or dinarily united with magnefia — 


or lime, and fometimes with both, a few drops of concentrat- 
ed fulphuric acid muft be poured on, which excites an efter. 


, vefcence, and difengages the muriatic acid gas, known by its ~ 


- f{mell and white vapour, when the falt. under eXamination con. 


tains that acid. This may likewife be known by diffolving | 


the whole refidue i in water, and adding a few drops of the ni- 
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tric folution of Gls The nature of the bafe, which, as.we 
have obferved, is alanse lime, magnefia, or, both together, is 
known by the name of the fulphuric acid, by a fimilar procefs 
with that already explained refpecting the acetous folution. 

3. The water ufed in wafhing the firft refidue of the mine. 
ral water, performed, as before directed, with eight times its 
weight of cold diftilled water, contains neutral alkaline falts, 
fuch as fulphat of foda, muriats, or marine falts, carbonat 
of potafh, and of foda, and fulphat of magnefia: a fimall 
quantity of fulphat of iron is. fometimes found. Thefe falts 
never exilt altogether in waters: the fulphat of foda, and 
‘the carbonat of potath, are very feldom found ; but ma- 
rine falt is frequently met with, together with chiens of . 
foda. The fulphat of magnefia is likewife frequently met 
with, and fome waters even contain it in confiderable quanti-. 3 
ties. When the firft wafhing of the refidue of @ mineral wa- 
ter contains only one kind of neutral falt, it may eafily be ob- 
tained by cryftallization, and its nature afcertained from its 
form, tafte, and the ation of fire, as well as that of the re. 
agents: but this cafe is very rare, for it is: much more ufual 
to find many falts united in this lixivium. They muft there- 
' fore be feparated, if practicable, by flow evaporation; but as 
this method does not always perfectly fucceed, however care- 
fully this evaporation be conduéted, it will be neceflary to re- 
examine the falts obtained at the different periods of the eva= 
poration. Carbonat of foda is ufually depofited confufedly | 
_ with the muriatic falts, but they may be feparated by a pro- 
cefs, pointed out by M. Gioanetti. It confifts in wathing this 
mixed falt with diflilled vinegar; for this acid diffolves the 
carbonat of foda. The mixture muft then be dried and wafh- 
ed a fecond time with alcohol, which takes up the acetit of fo- 
-- da, without acting on marine falt. The fpirituous folution 
being evaporated to drynefs, and the refidue calcined, the vi- 
negar becomes decompofed and burns. Soda alone remains, 


_. whofe quantity may be then accurately determined. 


4. Lhe water ufed in the quantity of four or five hundred 
times the weight of the refiduutn of the mineral water contains 
only fulphat of lime. This may be afcertained by pure cau- 
ftic ammoniac,. which oceafions no change, while cauitic pot- 
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ath precipitates it abundantly. By evaporation to drynefs, 


the quantity of earthy falt contained in the water ics be ac- 


curately afcertained. 


§ VIII. Concerning Art ficial Mineral Waters. 


The numerous procefles we have prefcribed for examining 
the refidues of mineral waters by evaporation, ferve to afcer- 
tain, with the greateft precifion, all the feveral matters held 
in folution in thefe fluids. Another procefs remains to be 


made to prove the fuccefs of the analyfis, viz. That of imitat-— 


ing nature in the way of fynthefis, by diffolving in pure wa- 
ter the different fubftances obtained by the analyfis of mineral 
water which has been examined. If the artificial mineral wa- 
ter has the fame tafte, the fame weight, and exhibits the fame 
phenomena with re-agents as the natural mineral water, it is 
the moft complete, and the moft certain proof that the analyfis, 
has been well made. This artificial combination has likewife 
the advantage of being procured in all places at pleafure, and 
at a trifling expence ; and is even in fome cafes fuperior to the 
natural mineral waters, whofe properties may be changed by 
carriage, and other circumftances. The moft celebrated che« 
mifts are of opinion, that it is poflible to imitate mineral waters. 
Macquer has obferved, that fince the difcovery of the carbonic 
acid, and the property it is found to poflefs of rendering many 
fubftances foluble in water, it is much more ealy to prepare 
artificial mineral waters. Bergman has defcribed the method 
of compofing waters, which perfectly imitate that of Spa, 
Sheltzer, Pyrmont, &c./ He likewife informs us, that they 
are ufed with great fuccefs in Sweden, and that he himfelf 
has experienced their good effects. Duchanoy has publifhed 
a work, in which he has given a number of procefles for imi- 
tating all the mineral waters ufually employed in medicine. 
We may therefore hope, that chemiftry may render the moft 
eflential fervice to the art of healing, by affording valuable 


medicines, whofe attivity may be increafed or diminifhed at, aa 


pleafure. 
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ON 


MODERN CHEMISTRY IN GENERAL, AND ON ITS FIRST 
| PRINCIPLES, 


| iy tracing the progrefs which chemiftry has made during the laft 


twenty years, we find, that the theory of Stahl, overturned by 
the difcovery of the different elaftic fluids, and their properties, 
has left chemiits for fome time in doubt, whether to reject or 
adhere to it, and has given rife to theories, the number of 
which is {carcely inferior to thofe who are ferioufly engaged in 
this feience, A very confiderable number of thefe chemitts, 
efpecially in the north, have not yet adopted any new theory, 
but continue to connect the theory of phlogifton with the new- 
ly difcovered facts. But thofe who are matters of “the fcience 
in all its extent, muft readily perceive, that the manner in 
which that conneétion is formed, is far from being natural or 
{atisfattory ; 5; and that it confifts of forced analogies, the incon- 
fiftency of which is fufficiently ftriking. 
The doctrine adopted by feveral French sheaiten at the 
head of whom we muft rank Lavoifier, who firft laid the foun- 
dations, and who invented almoft the whole of this fyftem, is 


not fubject to the fame difficulties. Its fimplicity, its fyftema- 
_ fic progrefs, its perfpicuity, and the eafe with which it is ap- 


beet 
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plicable to all the phenomena of chemiftry, render it much fu- | 
perior to any of thofe which ftill divide fuch of the philofo- 
eT of Europe as have not adopted it. : 
Among the more celebrated of its partifans, this doétrine 
now reckons the names of La Grange, La Place, Black, Kirwan, 
Van Marum, Berthollet, Monge, Morveau, Chaptal, Charles, 
Landriani, Schurer, Girtanner, Jacquin the fon, Arezula, &c. 
&c. [have taught this doétrine both in my public and pri- 
vate leGures for thefe laft twelve years. If I may be permit- 
ted to flatter myfelf, that I have contributed in fome degree to 
elucidate this fyftem of modetn chemical fcience, either by my © 
leGtures and writings, or by fuch difcoveries as I have pub-_ 
lifhed within thefe, fifteen years, 1 muft be permitted to ob- 
ferve, that no other theory affords fo true and full an explana- 
tion of all the phenomena of nature and of the arts. | 
This doétrine has been expofed at large in all the parts of : 
this elementary work. But as it may be of advantage to ex- 
hibit a fhort and condenfed view of the fubject, I thought 
that, by uniting, in a difcourfe of no great length, the ptinci- 


ples upon. which it is founded, it would become more ftriking Be a 


and clear to thofe who devote themfelves to the ftudy of this 
{cience; and that this difeoutie would be fo much the more 
ufeful to them, as it exhibits a recapitulation of the great phe-_ 


nomena to which all the reft may be referred, as to general ~ a 


heads. | 
. “There is not a fingle experiment in chatty in which one 
or the other of the two following phenomena does not happen. 


i, Caloric is difengaged or fixed. 2. An elaftic fluid is form- ~ a 


ed, or abforbed, or its bafe pafles from one fluid into another. 
- Thefe two general fadts being once eftablifhed and clearly 
known, it will be feen, that the foundation of chemical the- 
ory depends on the properties and the aétion of heat, the for- — 
-Mation and fixation of elaitic fuids. It is therefore upon thefe — 
two sae rts that our whole attention ‘ought to be fixed, 


Concerning. Heat, we Piatt tlt Fixation of Elajtic Fluids. 


Although the weight which has been hitherto undetermined _ 
of free or coinbined caloric, cannot prove its material or par=- 
ticular exiftence, yet all the phenomena of chemiftry unite in 


_ON MODERN CHEMISTRY. 477 


favour of this opinion, that it is a being or ¢ body felf-exiftent, 
poffefling conftant properties or charaéters, and obeying inva- 
riable attractions in fimilar circumftances. Befides the fenfa- 
tion common to al] men, which caloric caufes our organs to ex- 
perience, philofophers have difcovered diftinctive properties 
which belong only to this. fubftance. Such is the rarefaCtion 
or feparation of the particles which heat produces in all natu- 
ral bodies ; and which, by augmenting their volume, dimi-. - 
nifhes their attraction to each other, while it diminifhes their 
{pecific gravity without adding to their mafs, and increafes 
their attraction for the particles of other bodies. The more 
caloric is accumulated in bodies, the moré it is comprefled or 
condenfed, the more its particular attraGtion for thefe bodies 
increafes, and the more their properties are changed. Fufion — 
or liquefaction, volatilization or fublimation, the tranfition of 
liquids to the form of vapours or elaftic fiuids, are the con- 
ftant effets of the penetration, or rather the combination of 
caloric. Solid or frozen water, by abforbing a certain quan- 
tity of caloric, becomes liquid ot flowing: a greater dofe of 
this principle renders it invifible, and gives it the form of air. 
It cannot be doubted, but that liquid water is a compound of 
ice, and a determinate quantity of caloric; and that water in 
vapour or gas is the fame combination, with a larger propor- 
tion of caloric. Such is the general theory of the formation 
of all elaftic fluids: they are all compofed of a bafe more or 
lefs folid and caloric. As this lait principle follows laws 

which are peculiar to it in its attractions, it quits one body to 
unite with another ; ; or rather, the bodies to which caloric is’ 
united, having a ftronger attra@ion for other bodies than that 
which they have for caloric, fuffer this principle to efeape, in 
order to unite with,thofe other bodies. There is not a fingle 
fa&t in chemiftry which does not exhibit one or the other of 
thefe phenomena, relative tothe difengagement or fixation of 
caloric, or rather to the difengagement or fixation of elaftic 
fluids ; and fometimes both the one and the other of thefe phe- 
nomena at once. We fee from this fimple theory, which is 


| nothing elfe but the, enunciation of facts, that all elaftic fluids 


ought to be diftinguithed by two names; the firft of which. 


-exprefles their aeriform combination with caloric’; fuch are the 
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generic names of air or gas (the former, whén thefe fluids are 
proper for combuftion and refpiration’; and the other, when 
they cannot ferve that. purpofe); and the fecond is {pecific, 
and denotes the particular bafe of each gas or elaftic fluid. 
| We fee, likewife, that in order to prefent a general recapitu- 
lation of all the faéts of chemiftry, it is neceflary to take a re- 


view of the elaftic fluids which are either produced and difen-. 
gaged, or fixed and abforbed i in the various phenomena of this 


fcience. 
All the elaftic fluids, whofe properties geahire to be here 
attended to, may be divided into four claffes. 


rt Cress 


Elaftic fluids capable of Es combutftion and refpira- 
tion. i 
Species I. Vital wih ihe 
II. Atmofpheric air. 


= 


ad Crass. - 


Elaftic fluids which are incapable of maintaining combuftion 
or ref{piration, and are not of a faline nature, nor foluble in 
water. . | 

Species ITI. Azotic gas. 
IV. Nitrous gas. 


oer Cass. | 


Elaftic fluids which are incapable of maintaining combuftion 
er re{piration, which are of a faline nature, and foluble in water. 
Species V. Carbonic acid gas. 
VI. Sulphureous acid gas. 
VU. Fluorie.acid gas. 
VII. Muriatic acid gas. 
IX. Oxygenated muriatic acid gas. 
X. Ammoniacal gas 


. 4th Crass. 


Elaftic fluids invapshle of maintaining combuftion or refpiras! 
gion, and eros are inflammable. 


Se 


om fun? s rays. 
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Species XI, Hydrogen gas. 
| XII. Sulphurated Toes dion gas. 
XIII. Phofphorated hydrogen gas. 
XIV. Hydrogen gas mixed with azotic gas. - 
XV. Hydrogen gas mixed with carbonic acid gas. - 
XVI. Carbonaceous hydrogen gas. 


Concerning the Nature and principal properties of thefe feve- 
ral Kinds of Elaftic Fluids. 


I. oe ital air, or oxygen gas, called by its difcoverer, Dr. 
 Prieftley, dephlogifticated air, and by fome other Englifh writers 
empyreal air, or the principium Jforbile, is now obtained from a 
variety of fubftances. Precipitate per fe, or oxyd of mercury, 
ved precipitate or oxyd of mercury prepared by the nitric acid, 
the precipitates of different mercurial falts by cauftic alkalis, 
red oxyd of lead moiftened with nitric acid, nitrats with alka- 
line or earthy bafes, nitrat of filver, oxyd of manganefe, either 
alone or moiftened with fulphuric acid, oxygenated muriatic 
acid, fuper-oxygenated muriat of potath, acetit of mercury, ar- 
feniat of zink afford this fluid in various quantities by the 
action of light and heat, its difengagement being manifeftly 
‘owing to the fimultaneous action of thefe two agents. It does 
not exift entire in all thefe bodies, as in faét they contain no-- 
thing more than its folid bafe, which is melted by the caloric 
and light, and put into the ftate of elaftic fluidity ; the metallic 
-oxyds being revived in proportion as this fluid is difengaged. 
It is likewife obtained from the leaves of plants immerfed in 
‘water impregnated with the carbonic acid, and expoted to the 

Vital air is often mixed ah a {mall enact of azotic gas. 
This fluid, when obtained’ from oxyd of mercury, oxyd of 
manganefe, fuper-oxygenated muriat of potath, or by means of. 
the leaves of plants, plunged in water, and expofed to the fo- 
lar rays, does not contain azotic gas. 

Vital air is rather heavier than the air of the atmofphere. 
It is the only elaftic fluid capable of maintaining combuftion, 
and is three times as effeCtual as atmofpheric air in this pro- 


_. cefs. That is to fay, a body which requires four cubic feet of 


atmofpheric air to be completely burned, will require no more 
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than one cubit foot of vital: air for the fame purpofe. Coms 


buftion in this laft fluid is made with an exceflive heat and — 


light: thefe two phenomena arife from the rapid feparation of 
fire, which quits the bafe of this air,. in proportion as the bafe 
itfelf becomes fixed in the bodies which are burned. There 
are inftances of combuftions effeéted by this air, wherein heat 
only, and not light, is difengaged. This takes place when the 
difengagement is made flowly and fuccetlively. ~ Wital air is 
equally effectual in the procefs of refpiration of animals, and it 


affords to their blood that quantity of caloric, which raifes its 


temperature above that of the medium they inhabit 

The bafe of vital air combined with carbon, with fulphur, 
with phofphorus, with azot, with. arfenic; &c. conftitutes the 
carbonic, the fulphuric, the phofohoric, the” nitric, the arfenic 
acids, &c. From this ‘property it is that we have called its 


bafe oxygen, or the acidifying principle. It muft be obferved, 
firft, that thefe combinations do not always take place hen! 


the combuftible bodies are plunged cold into vital air, and that 


it is neceflary at leait for their rapid produGtion, that the tem-— 


“perature be more or lefs elevated; fecondly, that this bafe, or 


oxygen, enters in different proportions into the compounds, in 
order. to produce a complete faturation ; and ‘that the com. 
pounds are different according to the quantities of the com- 4; 
| ponent parts ; thirdly, that its affinity for thefe different fub- 


ftances is not the fame in all, fo that phofphorous takes the 
oxygen from the arfenic: acid; and’ ‘carbon takes it from the 
phofphoric. acid, &e. F ourthly, that when this principle paffes 
from one of the bodies, in which it was fixed and unelaftic, 
mto another, a kind of flow combutftion takes place; which is 
not attended with light or- heat, becaufe the oxygen is in the 
fiate of privation of the gteateft part of thefe two principles. 


Oxygeri united to hydrogen, conftitutes water, and com. 


pounded with metals forms. metallic oxyds; charcoal decom- 


pofes water and metallic oxyds at an elevated temperature, ~ 
becaufe it'has‘a greater affinity with the ay eae than the 


latter has with hydrogen and metals. 


Vital air difcolours vegetable and animal ruined ab-~ 
forbed by fixed oils, it thickens them, and reduces them to 2 — 


ftate.relembling that of wax. Combined with the mauriatic 
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and the acetous acids, it forms oxygenated muriatic acid, and 
acetic acid, or radical vinegar. ~aaattigae 52 hee ny 
The beat of the fun, when powerful, difengages oxygen in 
the flate of vital air from many of its combinations ; fuch as 
the oxyds of mercury, filver and gold, nitric acid, oxygenated 
-muriatic acid,: &e. 7 stig ee ea ahead Sa 
Ul, Atmofpheric or common air is a compound of the preceding 
vital air with azotic gas.’ One hundred parts of atmofpheric 
air, contain nearly 73 partsof azotic gas. and 24 parts of 
vital air. From this is. eafily underftood the teafon why 
only a fourth part of any quantity of atmofpheric air ig © 
confumed during combuftion ; and why the phenomenon of 
combuition takes place more flowly, and is accompanied with 
Jefs heat and light than in pure vital air. But we mui 
obferve, that there is not perhaps. a fivgle inftance of com- 
buition, in which the 29 parts of vital air contained jn the 
common air of the atmofphere, are entirely abforbed and fix. 
ed in the combutftible body ; and that accordingly the, aeriform 
refidue of atmofpheric air remaining after combuition, is fearce 
. ever pure azotic gas, not even when the burnt body ‘remains 
in a fixed and folid fiate, without mixing with the elaftic fluid. 
The azotic gas muft therefore be ftill mote impure, when 
the body, burnt under a beli-glafs filled with atmofpheric air, 
affords a refidue in a permanent aeriform ftate, as is the’ cafe 
With charcoal, and all organic matters containing it, | 
There are a number of bodies which alter atmofpheric air, 
by ‘abforbing its vital air.’ But we know of none that renew 
and purify it except the leaves of vegetables ; when expofed 
to the rays of the fun they difengage vital air from carbonic 
acid and water, in confequence of the decompofition which they 
_ produce, eo ras Oe ute ket 
Ill. Asotic gas, which exifts in the atmofphere ip a large © 
_ Propertion, has been fo named, becatife it very foon kills ani« 
mals, and extinguifhes combuftion 7 and ‘hecaufe it appears ton 
he in its nature. dire€tly oppofite to vital air, Dr.‘ Prieftley 
_ called this elaftic fluid phiogifticated air; becaufe, according to: 
| his- opinion, it derived its noxious properties from. phlogifton, 
- difengaged out of burning bodies, or odorotis matters; in 2 
_ word, from all thofe operations of nature and art, which he 
Vol. Til, . Tlie, geeutieelabates “= . 
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has called phlogiflicating proceffés. But it is at prefent proved 
_that this fluid exifts ready formed in the atmofphere, and is 
only feparated in proportion as the vital air is abforbed. 
Modern philofophers have made more important difcoveries 
concerning this, than concerning any other elaftic fluid. There 
_are feveral ways of obtaining pure azotic gas. That which 
is moft generally employed, is the expofing of a quan- 
tity of liquid falphure of potafh toa given quantity of atmo- 
{pheric air under bell-glaffes: the vital air is’ gradually ab- 
forbed: and when the abforption is complete, the azotic gas 
remains pure. We owe this procefs to Scheele. Berthollet 
has difcovered, that it may alfo be obtained by treating muf- 
cular flefh, or the fibrous part of the blood, after having wafh- 
ed it well, with diluted nitric acid, in an apparatus fuitable 
for colle@ing the gas: but thefe animal matters, when ufed 
for this purpofe, muft be perfectly frefh ; if altered, they af- 
ford, together with the azotic gas, a mixture of carbonic acid. 
I myfelf have difcovered, that the {wimming-bladder of the 
carp, which Dr. Prieftley had before obferved to contain nox- 


ious air, are full of this fluid, which may be obtained fimply — 


by breaking them under bell-glaffes filled with water. 

 Azotic gas is lighter than atmofpherical air, It inftantly 
extinguifhes burning tapers; and ads with great rapidity and 
energy in deftroying the life of animals immerfed in it. When 
mixed with vital air, in the proportion of 73 to 27, it forms 
an artificial atmofpherical | air; ina larger proportion, it forms 


an air noxious to animals. Neither water, nor earths, nor 


acids, are known to act upon this gas: It. appears, however, 
that it is capable of being abforhed by the nitric acid, which 


renders it ruddy. Mr. Cavendifh has difcovered, that three - 


parts of azotic gas, mixed in glafles with feven parts of vital 
air, and expofed to the ation of the electric fpark, are by de- 
grees condenfed, and form the nitric acid: hence the theory 


of the formation of this acid in the atmofphere. Berthollet 
has found, that ammoniac is decompofed by hot nitric acid, by _ 
oxygenated muriatic. acid, and in the detonation of fulminat-_ 


ing gold. He has difcovered, that ammoniac confifts of five 


parts by weight of azot, and one part of hydrogen. He has 
alfo oblerved, that animal matters contain a great deal of azot, — 
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that the afnmoniac obtained from them by the action of fire 
and putrefaction is formed by the union of that azot with hy- 
drogen ; and that plants, which afford this fame falt by diftil- 

lation, afford it in confequence of their containing azot, and 
- therefore well deferve the name of animal plants, which has | 
been given them by fome chemifts. I have fince fatisfied my- 
felf by experiment, 1. That of all animal matters, the fibrous 
part is that which affords the moft azotic gas by nitric acid. 
2. That after putrefaction, it contains no more azot, but af- 
fords then a large quantity of ammoniac. 3. That feveral ve. 
getable matters, in particular the gluten of farina, elaftic gum, 
green fecula, and ligneous matter, furnifh azotic gas by the 
action of the nitri¢ acid. 

‘Thefe remarkable qualities of azotic gas are particularly 
worth the attention of the phyfician.. They contribute to ex. 
plain the difference “tween animal and vegetable matters, the 
formation of ainmosiac, putrefaction, and the produ&ion of 
the nitric acid from putrid animal matters. 

As this elaftic fluid has been by fome people confounded with 
carbonic atid, it is to be remembered, that azotic gas has no 
fenfible tafte, that it is much lighter than that aeriform acid, and 
neither reddens tincture of turnfole, nor precipitates.lime water. 

IV. Nitrous gas was in fome meafure known to Hales ; ; but 
Dr. Prieftley is properly the difcoverer of it. This elaftic flu« 
id is difengaged from nitric acid by the ation of a great num- 
ber of combutftible bodies, efpecially metals, oils, mucilages, 
and alcohol. It extinguifhes lights ; it deftroys animals; it is 
neither acid nor alkaline; it is not liable to be altered by pure 
_ water. By combination with vital air, it re-produces nitric > 
acid ; being itfelf nothing but nitric acid, deprived of a part 
of its oxygen, and confequently a compound of azot and OXY~ 

gen, but containing more azot and lefs oxygen than the nitric 
acid. Hence the variations in proportions of this gas depend- 
ing on the more or lefs complete decom pofition of the nitric 
acid, by the combuiftible bodies employed to decompofe it; and 
hence the uncertainty of its evdiometiical effets. From this 
we underftand, why, in feveral inftances, efpecially when, in 
order to obtain nitrous gas, we ufe a body very greedy of oxy- 
gen, and requiring a confiderable quantity of oxygen to fatu- 
Tate it, the nitrous gas obtained, contains naked azotic gas ; 
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and even, fometimes, nothing is- obtained a azotic gas. 

This nitrous gas, which is formed of azot and oxygen, con- 

tains a larger proportion of the oxygen than atmofpheric air. 

does. Of this a proof i is obtained by decom mpofing it by an al- 

ka aline falphure i in folution. A folution af fulphure of potath, 

when put Into a glafs filled with nitrous gas, immediately ab= 

fotbs-a part of the gas: ina, thort time the gas is no longer. 
reddened | by the contaét of air, and becomes fit for maintaine 

ing combuttion, even better than atmo{pheric air. It is actu. 
ally converted i into alr, fomewhat purer than the air of the ate. 


\ 


mofphere, or containing. z larger proportion of vital ait than 
atmofpheric alr ufually contains ; but if the: aétion of the ful. 
phur be ftill coatinued, the whole of the vital air.is foon ab- 
forbed, and what remaiis 4s nothing but aZOtic) gas. We may 
farther obfer ve, that nitrous gas communicates to flame a green 
colour, before extinguithing Its and- that i Many inflances,. 
this colour is produced by compounds, of has. azot forms a part. 
Thefe leading properties of, nitrous Zas, particularly the ra- 
pidity of its combination with vital air, thow; that it bears an , 
analogy to combuflible bodies ; and. it shas been obferved by. 
Macquer, that the artificial formation, of. ‘nitrous acid. by the 
mixture of thefe two gales i is a fpecies. of combuttion ; but as; 
it is not accompanied with flame, I have not ventured to Tank 
wnitrous gas among the inflammab] e gates, It differs from ats 
mofpheric ¢ air in the proportion of its principles, and. in their . 
ftate of compreffion. in nitrous gas, the oxygen and azot are’ 
: deprived of all that quantity of caloric and light which they. 
contain in the atmofphere. ‘The oxygen, however, ftill re- 


Et yom: 
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tains enough of both thefe principles to occafion a -combuttion, 
with flame, of feveral combuttible bodies, when apmerted da. 
it, as ‘pytophorus, &e. 

V. Carbonic acid gas is the firft elaftic. fluid sehiely was et 
Dr. Black, who difcovered its prefence: in chalk and alka-. 
his, has ‘proved, at. the fame time that the effervefcent, pro=. 
perty, the mildnefs and ‘cryftallizability of thefe fubftances, 
were owing to this. elaftic fluid ; that when deprived of it, al- 
kaline fubftances became. acrid, ‘canfticn, non-effervefcent, ods 
This gas | exifts in the air, of which it. forms nearly, the. a6. 
part ; in acidulous waters, 10, certain. fubterrancous apties 
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fuch as the Grotto del Cano, &c. ; its weight is nearly double 
that’ of the air of the atmofphere ; it has a penetrating {mell, 
and a four tafte; it extinguifhes bodies in a ftate of jeg eed 
mation, kills animals, Pa ey the tincture of turnfole, pre- 
¢ipitates lime water, renders chalk foluble in water, forms, 
with alkaline matters, carbonats, or a kind of cry fallizatite 
neutral falts; in which the alkaline propetties are ftill percept- 
ible, on account of the weaknefs of the acid. This acid gas, 
which is greatly concerned in the phenomena of nature and art, 
is a compound of carbon and oxygen; the firft in the propor- 
tion of twenty-eight parts in the hundred, and the latter feven- 
ty-two. As carbon appears to be, of all known fubftances, 
that which has the ‘ftrongett poffible attraction for oxygen, the 
_ carbonic acid is one of the compounds the moft difficulely: de- 
itroyed, and which is moft. frequently produced in’ chemi- 
eal analyfes. It is formed in all’ cafes wherein bodies which 
contain oxygen are heated with charcoal, as in the reduction 
of the various metallic oxyds, by means of oils, ‘in charcoal 
itfelf, &c. by the decompofition of organic ih seiles which con- 
tain charcoal and water, &c. 

VIL The fulphureous acid gas which is obtained, whether by 


burning: fulphur very flowly, or by depriving the fulphu- 


ric acid of part of its oxygen, is a compound of fulphur and 
oxygen, in which this laft principle is lefs abundant than in 
the fulphuric acid: this gas has the acrid and penetrating 
fmell of fulphur, and a very four tafte; it extinguifhes com- 
buftible fubftances which are ignited, and it deftroys animals ; : 
it may. be condenfed into a liquid by extreme cold, as Monge 
has difcovered ; 3 it reddens and difcolours moft vegetable blues; 
it unites to water and ice, which it melts by virtue of the 
heat which this gas difengages during the time of its fixation : 
it gradually abforbs the att oxygen, and paifes to the 
ftate of fulphuric acid. 

“ONFIT, The flioric atid gas 18 difengaged froma the native fluat 
of lime, of vitrébus fpar, by the fulphuric acid; its tafte and 
fmell are very ftrong ; ; it diffolves filiceous earth, and holds it 
fufpended in ‘the aetiform and invifible fate. The contact of 


water, by fixin it, fep arates a ortion of this earth 3 alkali .. 
» OY 8 P Pp > 


feparates. it’ entirely. Its nature is not known ; ; and if this 
acid, ee any other mineral acids, be a compound of a fim- 
Hh iy 
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ple acidifiable bafe with oxygen, this acidifiable. radical muft 


have a very ftrong attraction for oxygen, fince charcoal, does | 


not deprive it of it. : 
VIII. The muriatic acid gas is ‘nating but the muriatic cacti 
difengaged from water, and melted into an elattic fluid by ca- 


loric. Its {mell, which is lively and fuffocating ; its tafte, 


which is very ftrong ; its folubility in cold water, which ab- 


forbs it very readily, and feparates the heat, which kept it. 


melted ; the peculiar neutral falts it forms with earthy and al- 
keline bafes ; the white vapour which is perceived when it 
comes in contact with the water of the -atmolphere, are its 
characteriflic properties. .The intimate nature of its compo- 


fition is not known ;} its acidifiable bafis doubtlefs adheres - 


very ftrongly to its oxygen, fince its principles have not. yet 


been feparated. We thall proceed. to {how that this acid has 


even the property of depriving many fubitances oft the oxygen, 
with which they are faturated. : : 

{X. Oxypenated muriatic acid gas is ‘ciienane with wa fas 
‘cility during the reciprocal a@tion of native oxyd of manganele 
- and muriatic acid. This peculiar gas is known to be produ, 
ced by the tranfition, of oxygen from, the manganefe into ‘the 
muriatic acid. This gas, always retains a a colouring part, of 
a greenith yellow : : its {mell is ftrong and pungent: it is not 


; acid : it weakens and reddeng the flame of a taper, but does: 


not extinguish it: itis very quickly fatal to animals: it dif 


colours ftuffs, tincture of turnfole, and flowers, rendering them 


all white: it likewife difcolours and whitens yellow wax, &c. 


it decompofes ammoniac, which may now be ufed as a prefer-. 


_ Vative againft its noxious effets ; the azotic gas of the ammo- 
niac is feparated in pfoportion as the oxygen of the muriatic 
gas combines with its hydrogen to form water: it thickens 
fixed oils; it oxydates metals ; and even mercury and gold are 


fubject to its influence: the greater part of metallic fubftances, — 
when reduced to a powder, and thrown into a bell-glafscontain- 
ing oxygenated muriatic acid, burn in it with a’ brilliant 
flame: it is foluble in water, and communicates to that fuid 


all its properties ; the contaét of light by degrees dscomgones 
it, and reduces it into the ftate- of pure muriatic acid. | 


The formation of. ceenstretea muriatic acid, and oxygenated 
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muriatic acid gas, is one of the moft remarkable difcoveries 
of modern chemiftry, | This difcovery fhows, that the relations 
of muriatic acid to combuftible bodies are direétly contrary to 
thofe of the other acids. All the other acids appear to be de- 
compofable by moft of the metals, which have in general a 
{tronger affinity with oxygen than the combuftible or radical 
bafes of thofe acids have. The muriatic acid, on the contra- 
ry, is not decompoted by any metal: none of them detaches 
its oxygen ; and in confequence of this, it fearce aéts ‘on any 
of the metals. Its bafe, which is {till unknown, is not only 
intimately corinected with the acidifying principle, but even 
detaches that principle from feveral other metallic oxyds, fuch as 
thofe of mercury, lead, iron, &c. when faturated, it is no 
longer acid, as excefs of oxygen deftroys its acidity. The cafe — 
is dire&tly contrary with many other combuftible bodies. This 
excefs of oxygen enables it to a& upon metals, on which, in | 
its ordinary ftate, it produces no change; fuch particularly 
are antimony, mercury, filver, and gold. In proportion as 
thefe metals rob it of this excefs of oxygen, they are by de- 
grees burned, and diffolved in the muriatic acid, which returns 
itfelf into its original flate. Thefe oxydations and folutions of 
‘metals, by the oxygenated muriatic acid are accomplithed with- 
out effervefcence, in the fame manner as a falt is diflolved in 
water; for the metal takes up the fuperabundant oxygen of 
the liquid acid quietly, and without being obliged to. difengage 
it from a combultible bafe.. Oxyyenated muriatic acid likee 
wife diffolves metallic oxyds, and thereby forms’ oxygenated 
muriats, very different in their nature from fimple muriats. 
The moft firiking and moft remarkable of thefe differences ap- 
pears in the combinations of this acid with oxyd of mercury. 
With oxygenated muriatic acid, oxyd of mercury forms core 
rofive fublimate : with fimple muriatic acid, the fame oxyd forms 
mild mercury. Vhe differences between thefe two falts are 
therefore ‘owing to the greater proportion of oxygen in the 
former than in the latter falt.. The fingular properties of the 
oxygenated muriatic acid render it extremely ufeful in feveral 
of the arts : fome of) which indeed owe their origin to it, as 
the bleaching of linenvand cotton, difcovered by Berthollet. 
Nig: Reveneay a5, difcovered by Dr. Prieftley, i is difengaged 
Ih iiij 
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by heat from liquid ammoniac, and, with {till more rapidity, ‘ 


from a mixture of ammoniacal muriat, or common fal-am- 
moniac, «with quicklime. This elattic fluid, when collect. 
ed in -glafles over mercury, is found to be a little ‘heavier 
than atmofpheric air. . The degree of cold or. preffure at 
which it lofes its aeriform. fluidity, i is. {till undetermined. It 


combines with water, giving out, while the combination takes — 
place, a. good deal of heat: it melts ice: it renders fyrup of. 


violets, as well as blue and red flowers, green :.1t combines 
rapidly with carbonic, fulphureous, and muriatic acid gafes ; 
thefe combinations produce much heat: as this heat is difens 
gaged from the two elatlic fluids, thefe become folid while the 
two combinations are forming. : 

Ammoniacal gas is {peedily ekachpated byt thas cntagt of oxy- 
genated muriatic acid gas : ‘this: ;decompofition is accompanied 
by heat and light : : a quantity of water, charged with.muriatic. 
acid, is formed, and there is'a refidue of azotic gas. This ex- 
periment, as well.as feveral others. which have been already 
mentioned, proves that ammoniac -confifts of hydrogen and 
azot. The compofition of ammoniacal copper, and of fulminat- 
ing gold and filver, which afford, by the aétion of fire, water, 


reduced metal, and azotic gas, is another proof that ammoniacal 


gas | confifts of thefe principles ; indeed the hydrogen, the prin- 


ciple of this alkali, having a flronger affinity for oxygen than . 


either copper, gold, or filver, detaches it from. the oxyds of 
thefe metals, and leaving its azot free” to be. difengaged in a 
gafeous ftate, forms water with the oxygen.. The phenomena 
of this decompofition of ammoniac by oxyds. vary much from 
that which oxyd of copper efféés flowly, and with the affift- 
ance of a ftrong heat, to the amazing rapidity with which am- 
moniacal oxyd of filver is reduced, when it. detonates: by fim-. 


ple contaét. The diverfity of thefe phenomena is owing to the > 


various affinities of oxygen with the different metals. 


Oxyds of zink and iron, which in their metallic ftate décoms mile 
pofe water, have not the fame power over ammoniac ; | becaufe: 
thefe metals have B greater aflinity with oxygen, than oxygen: 
has with hydrogen. Hence it is eafy. to conceive, a. How. ame, 
moniac is produced by the putrefaction. .of animal fubftances; 
and during the decompofition, of ; water and of nitric: acid by. 
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fome metals, as tin. 2): How, in oppofite circumftances, when. 
ammoniac is. decompofed: by: saimnains eT the mitric acid. 
comes to be’ formeds) sor yr): 2 

XI. Pure hydrogen gas, se tca tant Wesel et by the 1 impropet 
name of inflammable airy is: the lighteft of all aeriform fluids : 
When very pure, it is thirteen or fourteen times lighter than 
atmofpherical air. It extinguithes - burning bodies: it kills 
animals: it is kindled by the contact of the electric {park, or 
‘of any inflamed combuftible body :-it burns with a bright 
flame. Fifteen parts of this gas abforb, in burning, eighty-five - 
of vital air ; and by that combuftion, an hundred parts of very 
pure water are formed if the elaftic fluids be pure. Water is 
therefore 2 compound of thefe two bodies, deprived of a great 
- part of the caloric, which 1s neceflary to maintain them in the 
ftate of elaftic fluidity.. All fubftances having a ftronger affinity 
with any one of thefe two principles, than that by which their 
union is maintained,-decompofe this fuid. Thus iron, zink, 
coal, and oils, decompofe water, and feparate hydrogen from: 
it into a gafeous ftate ; becaufe they have a ftronger affinity 
with the bafe of vital air or oxygen than it has with hydrogen. 
From this it is clear, that hydtegen gas ought not to decom~ 
“pote : carbonic-acid, or the oxyds of zink and iron: On the: con~ 
trary, fulphur, and-fuch metals as do not decompofe water, 
give up. the oxygem which they contain, in the ftate of ful- 
phuric acid, and of metallic oxyds, to hydrogen gas which re- 
_ duces the former to the ftate of pure fulphur, and the latter 
to the flate of metals. This decompofition of water by iron 
and zink, is the caufe of the produGtion of the hydrogen gas 
evolved during the folution of thefe two metals by the ful- 
ce the muriatic, the carbonic, or the acetous acids. 

‘The leaves of vegetables, on’ the contrary, appear to poflefs - 
the property of abforbing the hydrogen from water, and difen~ 
gaging its oxygen in the ftate of pure air. | ‘iene appears to 
contribute greatly to this decompofition ; ; fince, without the 
contact of light, it is not effected. It feems to ferve for the 
purpofe of melting the oxygen, and thus forming it into vital 
air; in proportion ‘as the oxygen is difengaged, the hydrogen 


becomes fixed in the ‘vegetable, and ferves, no doubt, for the 


| production of oil. We begin to perceive that hydrogen com- 
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bines with carbon and a fmall proportion of oxygen to form 


the oil of vegetables ; and that thefe again decompofe carbonic 
acid, together with water, to abforb the carbon of the firft, and ; 


the hydrogen of the laft of thefe compounds. Hydrogen, or 
the bafe of hydrogen gas, forms ammoniac, by combination 
with azot, or the bafe of azotic gas. Berthollet, by analyfing 
that falt,, has fhown this to be its compofition: But'we have 


not yet been able to form ammoniac by the immediate iii 


nation of thefe two principles. 


We have never yet ‘been able to feparate the matter of heat 
or caloric combined in hydrogen gas, to which that gas owes | 


its elaftic fluidity, without fixing the hydrogen in fome other 
» compound; and therefore, we are {till unacquainted with hy- 
drogen or the bafe of this elaftic fluid in an infulated ftate. 
The degree of preffure or cold neceflary to effec this fepara-~ 


tion, muft be fuch as we have not yet learned to apply: Every 


thing, indeed, concurs to fhow, that either the one or sa other 
muft be in an extreme degree. © 5 


It is to the fudden difengagement, ‘and the rapid infamma- 


tion of hydrogen gas, that all the fulminations and detonations 
are owing, which are obferved in chemiftry. The inftantane- 
ous recompofition of water is aioe sashiaivha the confequence 
of thefe detonations, » 


‘Hydrogen gas performs an jnpainbitie part in the phenomena 


of nature. A great quantity of it is produced and difengaged 
in mines :' It there reduces and colours various ‘metallic oxyds : 
it rifes in the atmofphere, is’ carried about by the winds, and 
kindled by the electric {park : accordingly, it aéts the part of 


thunder; and immediately upon its detonation, a eb all of : 


water is reformed, which ftreams down upon the earth, 
‘The inflammation of this: gas by the electric fpark, is one of 


the moft remarkable phenomena in nature, and one of thofe of 
which the caufe is leaft known.* We are equally at a lofs to 
explain, how the eleétric {park comes to be capable of ioe a 


mixture of vital air and azotic gas into nitric acid. 


~ XIE Sulphurated hydrogenous gas, or hepatic gas, has been 
very well diftinguithed from the other inflammable: gafes by 
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Bergman. It’ is ‘obtained from’ folid. alkaline fulphures, or ‘ 


livers of Julphur, by decompofing ‘them with acids ia a pneuma- 3 
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to-chemical apparatus. This aeriform fluid has a very fetid 
{mell ; it kills animals: it renders fyrup of violets green: vital 
air precipitates fulphur from it; it 1s kindled by the eleric 
{park, and by the conta& of burning bodies: it burns with a 
_ reddith blue flame ; and, as it burns, depofites fulphur on the 
fides of the veflel containing it: the ruddy nitrous acid, the 
fulphureous acid, and the oxygenated muriatic acid decompofe 
it, deftroy its elaftic fluidity, and feparate the fulphur. It 
_ combines with water, and the folution is decompofed by the 
action of air, and by the fame acids as the gas itfelf: ful- 
phurated hydrogenous gas colours and reduces oxyds of lead, 
bifmuth, &c. ; it precipitates folutions of metals. Some metals, 
particularly. mercury and filver, feparate the fulphur ; ac- 
cordingly, when pafled through glaffes CRntsiARn g mercury, a. 
great part of it 1s decompofed. 

_All thefe phenomena agree in fhowing, that this gas contains 
{ulphur in a very attenuated flate.. Gengembre, by an analyfis, 
has difcovered that it confifts of hydrogen gas and fulphur: 
it is to the folution or fufpenfion of fulphur, it owes its diftin- 
guifhing charaéteriftics, The fulphur, however much attenu-- 
ated, does not burn at the fame time with the hydrogen Zasy 

but. is in part. depofited during: the combuition of the gas: 
- The caufe of this phenomenon is, that hydrogen gas does not 
require fo high a temperature to be Bisiasesie by the contact of 
bodies in a ftate of ignition. Hg 

It is fulphurated hydrogenous gas. which mineralizes fale; 
phureous waters. On this account, the common acids never 
precipitate fulphur from thofe waters ; while the nitrous acid, 

the fulphureous acid, and the oxygenated muriatic acid, in 
which the oxygen is not very intimately combined, feparate. 
the fulphur by abforbing the hydrogen. If too much, of any 
of thefe,acids be employed, efpecially of the oxygenated mu~« 
xiatic acid, the fulphur of this gas will be burned, and con-. 
verted into, fulphuric acid 5 and then no precipitate will appear. 
This phenomenon : takes place particularly in fulphureous wa~ 
ters, in which the precipitation of fulphur by thefe acids, re- 
quires that, they fhould be ufed with caution... 

Our knowledge of. fulphurated hydrogenous gas, throws aanak 
light upon feveral things concerning fulphur, which.we were 
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before unable to account for. ¢ We know now, why folid 
falphures, recently prepared, are without fmell ; ; and why 
they become fo ftrongly fetid, when moiftened: 2. It appears 
that water, though not decompofable by fulphur alone, is eafily 
decompofed by the conjoined a@ion of fulphur and alkaline 
-matters: 3. We underftand fully, ° how alkaline fulphures 


come to be decompofed by the air, and by feveral metallic — 


_ oxyds, efpecially by the oxyds of metals which do not decom- 
pofe water: 4. The theory of fulphureous mineral waters is 
now eafy to explain ; 3/as well as the hiftory of their decom- 
pofition by air and metallic folutions, and the difficulties which 
were formerly found in’-all: attempts to detect the fulphur by 
fimple acids, while it was not fufpected to exift in thofe waters 
in any other flate but that of a fulphure or bepar. 


| XU. Phofphorated hydrogenous gas was difcovered by ete 


gembre, who called it at the firft pho/phoric kas. He obtained 


it, by boiling a lixivium of cauftic potafh with half its weight = 


of phofporus, and by receiving the elaftic Auid that was difen- 
gaged, into glafles coritaiming mercury. This gas is very fetid, 

it kills animals. It kindles by the mete conta of air, pro- 
ducing as it takes fire, a faint explofion.: _ The folid phofporic 
acid which it affords when burning, conte a fort of corona in’ 


the air; this figure is produced: only in an atmofphere that is 
tranquil, and its diameter increafes as it afcends. When Mixed - 


with vital air under glaffes, phofporated hydregen gas burns 
with the greateft rapidity, and produces fuch heat and dilata- 


tion that the glafles burit if they be not very ee or if the | 4 


proportions of the mixturé be too Tar pe 

Gengembre has fhown, that this new gas is a folution of 
phofphorus in hydrogen gas. It bears a confiderable refem- 
blance to fulphurated hydrogen gas; and differs from it in no- 


thing but the nature of the combuttible body fufpended in the “ a 


hydrogen gas. As phofphorus is much more combuftible than’ 


fulphr, phofphorated’ hydrogen’ gas kindles in the air: the 
phofphorus is firft' kindled, and communicates the inflammation : 
to the hydrogen gas, heated by the combuftion.: - Tn ful. | 
phurated hydrogen'gas, on’ the contrary, the hydr open gas is 
kindled only by the conta® of fome body in ignition ; “arid the 
fulphur not being fafitciently heated, is feparated without be- : 


ing burned. 
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XIV. Hydrogen gas, mixed with azotic gas, is. the elattic 
fluid denominated inflammable air of marfoes by Volta. . It is 
produced by the putrefaction of fome vegetable matters, and of 
all animal fubftances. It is difengaged from waters in marthes, 
ponds, houfes of office, and in all places where there are ani~. 
mal matters putrefying in water; it is obtained alfo from the 
diftillation of feveral animal fubftances.. It cither accompanies, 
precedes, or follows the formation of ammoniac which takes. 
place in putrefaction. I think it a fimple uncombined mix- 
ture; for, were they actually combined, the refult would be 
ammoniac from which it differs, 1. Jn the elaftic flate of the 
two finids of which it confifts: 2. In the proportions of thofe 
elattic fluids, which vary in this mixed gas, while the quantity 
of their bafes, combined in ammoniac, are always’ the fame. 
‘We are indebted for an accurate knowledge of this gas to Ber- 
thollet. In the year 1778 and 1779, I examined the inflam- 
mable gas of marfbes, and difcovered in it. the prefence of car- 
bonic acid; but in feveral of thofe gafes, collected in different 
parts of the neighbourhood of Paris, I found a mixture, the 
nature of which I did not properly diftinguihh ; although [ - 
aflerted, as may be feen in the 164th page of the colle@ion of . 
my Memoirs i in 8vo, that it is fometimes accompanied, or even - 
has its place fupplied by phlogifticated gas, which, as I have 
elfewhere fhown, is the fame with what we at prefent call 
azotic gas. ‘Chefe were merely vague aflertions at the time : 
when I inferted them in my Memoirs: but Berthollet has fince: 
communicated to them a precifion which induces me to diftin- ; 
guith this gas by the “iaoned names which have mae noir 
edetainedl Haas. | 
Hydrogen gas, mixed with azotic gas, bine with a biduis 
flame. It detonates difficultly with vital air, When detonated 
in Volta’ s eudiometer, fome drops of water, and a refidue more — 
or lefs: pure of azotic gas are produced, | 
XV. I diftinguith, by the-title of Aydrogen gas mila eusitd Ct: 
- bonic acid, that gas which is obtained by diftillation from many 
vegetable matters, particularly from tartar, and all tartareous 
falts ; from acetous falts ; ; from hard wood; from charcoal 
biked with the help of water ; from pit coal, Bee: 

Tt burns with difficulty, though without its ceafing to be 


yk 
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combuttible, three fourths of its bulk may form carbonic acid. 

‘This acid is feparated from it, and the hydrogen gas purified 
by lime water and cauftic alkalis. It is a fimple mixture, 
without combination. Indeed hydrogen gas is not capable of 
decompofing: carbonic acid ; fince carbon decompofes water, 

having a ftronger affinity than hydrogen for its oxygen. 

XVI. Lafly, It is known that carbon, though very much 
fixed in clofe veflels, and in our common fires, is capable of 
being reduced to vapour, and diffolved in elaftic fluids, in a 
very high temperature. Hydrogen gas in particular pofleffes 
the property of difengaging carbon, and maintaining it in ful 
penfion ; it frequently therefore carries it with it, in affuming 
the elaftic fluid form. It is this mixed gas that is difengaged, 
when caft iron and fteel are diffolved in diluted fulphuric acid ; 
in confequence of the former having abforbed carbonaceous 
matter in the high furnaces, and the latter in its cementation. 
It even appears that carbon may be dire@tly diffolved in hydros 
gen gas, by directing the rays of the fun colleéted in the focus of 
a mirror, upon a bit of charcoal placed on mercury in the bot- 


tom of a glafs filled with this gas. This fluid burns witha _ 


blue flame ; and gives out during its combuftion, {mall white 
or reddifh {parks. The exiftence of carbon diflolved this gas, 
is proved by its gravity, and by its combuftion in vital air, 
which produces carbonic acid. It likewife appears, that car- 
bon communicates to hydrogen gas its well-known fetid {mell, 


or at leaft it renders that fmell ftronger. Laftly, Carbon mo-. 


difies the effects of this gas, and changes the refults of its com- 
binations. Thus, a mixed gas, formed by the folution of car- 


bon in azotic gas, feems to be the colouring matter of Pruffian — 
blue. But we are not yet acquainted with all the compounds | | 


into which carbon enters: and the fame is to be faid of the 
various mixtures of all the gafes with one another, which cer- 
tainly take place in a great many combinations, but of which 
chemifiry has not yet eftimated the effects. 
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Of the Application of the Faéis which have been collected,, concerning | 
the Nature and Properties of Elaftic Fluids, to the great Chemi- 
cal Phenomena produced by Nature and Art. 


Tt is now demonftrated that there is {earcely a fingle phe- 
nomenon in chemiftry in which fome elaftic fluid is not either 
difengaged or fixed; nay, fometimes both the difengagement 
and fixation of elaftic fluids take place on the fame occafion: 
and the difcoveries of the moderns have proved, that the man- 
ner in which fuch phenomena were formerly accounted for, 
neither explained the caufes, nor gave a juft view of the effects, 
The perfpicuity which thefe difcoveries have introduced is a 
fufficient proof of their importance in natural philofophy.’ 

On comparing the numerous fats which conftitute the whole 
of chemical knowledge, it appears that they may be reduced to 
a few general clailes, containing them all under diftin® heads, 
Such an arrangement is the more neceflary, as it fhows the 
connections of thofe fa&s; and muft form, of confequence, the 
true elements of the fcience of chemiftry. But this laft object 
cannot be attained, till all the general phenomena be explained : 
and as we are {till unable to account for the number of thefe, 
as I am about to fhow, this elementary method of treating the 
whole of chemiftry in general propofitions, is to be confidered 
in no other light than as a propofal, the importance and utility 
of which render it worthy the attention of philofophers. | 

It is.with a view to contribute in part to the carrying of 
this project into execution, or at leaft to fhow that it is not 
impoflible, that I have attempted to reduce all the facts, and 
the whole theory of chemiftry, under fourteen leading phe- 
nomena, comprehending the various chan ges which natural 
_ bodies are liable to fuffer from the ation of the chemical affi- 
nities. In order to proceed regularly from fimple to compound, 
in explaining thefe phenomena, I arrange them in the follow- 
ing order. | bear gyms 

1. The abforption or difengagement of caloric, and the pro- 
dudion or diminution of heat, with the effe@s of both. 

2. The influence of air in combuftion, and. the general na- 
ture of combuftible bodies, | 3 : 

3- The effects of light on bodies, 
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4. The decompofition and the recompofition of water. 
'. The produétion and the decompofition of earths. 
6. The formation and the decompofition of alkalis. | 
9. Acidification ; the formation and decompofition of acids ; 
the nature of thefe falts, their differences, mee analogies, their 
action on moft bodies, gee. | | 
8. The combinations of acids’ with earths and alkaligs 

9g. The oxydation and the reduction of metals. 
re. The folution of metals by acids. 

+) $1scDhe formation of the immediate principles of iad 

by vegetation. i BO) 

_ 42. The feveral fpecies of fedmelitition,: pai ad ate 
13. The formation of animal matters by. the life of animals, 
14. The putrefaction and decompofition of animal matters. 
Let us briefly confider each of thefe phenomena, and ex= 

plain their effential relations with the epee of lattice 
Aiuids. . 


eh The Krseptil, of te or id thereat 06: onlohicss is 
owing either to the force of preflure, which difengages it from 
bedies in which it is contained, or to combination, which difs 
engages it im like manner. It is to be obferved, that this phe- 
nomenon takes place more’ efpecially when an elaftie fluid’ is 
fixed in any body ; becaufe, as we have already feen, this aeri= 
form ftate fuppofes the prefence of much combined caloric. Ie 
is alfo to he obferved, that as\ every different body contains a 
different quantity of caloric, or, in other words, different bo 
dies have different capacities of caloric, therefore preflure or 
combination muft produce, from different bodies, very different’ 
quantities of this fubftlance, For which reafon, this phenome- 
non, which accompanies a great part of the operations of che- 
miftry, fhould be eftimated with the utmoft care in experi«- 
mental refearches. Similar to this is the manner in which the 
apparent deftruction of heat or abfortion of caloric takes place, 
which is likewife very often obferved in chemical procefles, 
It is always connected with an increafe of the bulk of bodies, 
and with their then acquiring @ greater capacity for the te-. 
ception of caloric. Both of thefe phenomena, therefore, may 
be eftimated mechanically, or merely by obferving how the 
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particles of bodies are comprefled together, or removed from 7 
each other. But in order to form a more jutt idea of it, we 
muft add to this mechanical caufe, the confideration of the 
chemical attraftion or particular affinity of caloric for different 
bodies. The moderns have made a great many difcoveries 
refpecting the influence of caloric in combinations and decom: 
pofitions. ’ 

II. Combuftion is one of the raed important plananinrian in 
nature. We may diftinguifh two diftin& clafles of combufti- 
ons; thofe which take place in the air, and thofe which take 
place apparently without the contaé& of vital air, but in fub- 
fiances containing its bafe. _ 

Combuttions effected by the contact aes air, ee as i been 
already faid, combinations of the combultible body with the , 
bafe of vital air or oxygen. In proportion as thefe combina- 
tions take place, the matter of light and caloric are feparated 
from the oxygen in a greater or lefs quantity, and appear in 
the form of light. and fenfible heat. There are fome com- 
buftible bodies which, by difengaging thefe fluids flowly from. 
vital air, afford only little heat when they burn : : others, again, 
- difengage thefe principles rapidly, and caufe them to appear in 
the form of fparkling light, and glowing heat. By communi- 
cating more or lefs ofcillation to this light, they gave it differ- 
ent fhades of colouring ; ; if, with Euler, we may confider dif- 
ferent coloured rays of light as being all. the fame matter, only 
actuated by different ofcillations, fimilar to the vibrations of 
found. In certain combuftions effected by air, the combuitible 
bodies have fo great an affinity to the bafe of the elaftic fluid, 
that they attract it with the utmoft facility ; others require, in 
order to their combination with oxygen, @ temperature fome- 
times exceedingly high, which appears. to, promote the attrac- 
tion of the combuftible body for that bafe. This theory ac- 
counts for the increafe of the weight of a burnt body ; the 
change of its flate ;. the impurity of atmofpheric air after com~ 
buftion, fince the proportion of azotic gas then becomes much 
larger, and the diverfity of the phenomena, fuch.as flame, heat, 
and rarefaétion,. which accompany every fpecies of combuftion 
effected in the atimobphaie 
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The fecond clafs-of combuftions is generally effected in clofe 
veffels. It confifts in general in the tranfition of oxygen, ei- 
ther more or lefs folid, out of a body\ already burnt, into an 
unburnt body. It depends upon:the different elective attrac- 
tions of this principle for different combuftible bafes. To 
this clafs belong the oxydation of metals by acids, the reduc- 

tion of metallic oxyds by carbon, the combuftion of fulphur, 
phofphorus, carbon, and carbure’ of iron by nitric acid, the 
combuftion of hydrogen, ‘the principle of ammoniac, bythe 
oxygenated muriatic acid, &c. &c.. In all thefe. inftances, 
oxygen pafles out of one body into another ; and as it was not 
“melted into an elaftic fluid by caloric and light, thefe com- 
buftions generally take place without flame. Wemay obferve, 
that in thefe inftances of combuftion, which may be confidered 
as _filent, and called oxygenations, the property of ‘combuftibility 
is not lof, but only transferred from the body which abforbs 
the oxygen to that which lofes it... We may likewife add, that 
as oxygen is more or lefs folid, that is, more or lefs deprived 
of caloric and light,” in the compounds into which it-enters, 
bodies which detach it from thefe may fometimes abforb it in 
‘a {tate more pure and fold than that in which it before ex- — 
ifled : and the difengagement. of caloric, and even ‘of! light, 
muft then take place. . Such is the origin of thefe two pheno- 
mena in detonations by nitre, in. the apparent action of nitric 
acid on fulphur, carbon, Ghvlebar) the, wiser of pene MS 
oils, and alcohol. | 

Ill. Lhe effects of light on Hee ined bade hitherto oibiinted 
only by their refults; their cawfe has never yet been properly 
explained. It has been long known to a& upon vegetables, to 

communicate to them colour, and to develope their combuftible 
principles. diheekesobtervidl, that the rays of the fun coloured 
nitric acid, muriat of filver, mercurial precipitates, &c. It is 
at prefent well known, that all thefe effets are accompanied 
with the difengagement of a more or lefs confiderable quantity 
of vital air: light, therefore, a€ts at the fame time with caloric 
upon thefe bodies, feparates their oxygen, which. it melts and 
caufes to pafs into the: flate of elattic fluidity. This effe& is 
very obvious with refpe& to oxygenated muriatic acid, which 


by expolure to the rays of the fun, gives out vital air, and-ree 
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‘pafles to the ftate of ordinary muriatic acid. Tt is in this’ © 
manner that light contributes to the decompofition of carbonic 
acid by the leaves of vegetables. That decompolition is, in 
truth, owing to a double attraction ; 1. The attr action of light 
and caloric for oxygen, which they tend to difengage 1 in scrital 
air, &c.; 2. That with which vegetable matters act upon car- 
bon, the radical principle of this acid. By the fame mechanifm, 
light promotes the decompofition of water by the fame organs 
_of vegetables, and contributes to the formation of their oleagi- 
‘nous principle. By attending with more care than has been 
hitherto done, to the action of light upon many natural bodies, 
fome important difcoveries may be made, as i pointed out in 
the year 1480. 

1V. Lhe formation and the sobeiepich tion of water, deaiia en= 
tirely on the affinities of oxygen, which is one of its principles. 
Zink, iron, oils, and carbon, are alteady known to poflefs the 
property of feparating the principles of water, by abforbing its 
oxygen, and difengaging its other principle, hydrogen, in the 
form of hydrogen or inflammable gas. ‘The extreme levity of 
this gas, accounts for the high temperature requifite to effec 
this decompofition fuddenly. It appears, that the bafe of this 
gas, hydrogen, which is commonly either liquid or folid, in the 
two ftates in which water is commonly found on the furface of the 
globe, has a very great capacity for containing caloric or the 
matter of heat. - It even appears, that this bafe, though com- 
bined with oxygen in water, {till pofleiles the property of abe 
forbing a great deal of heat; and that it is this property which 
renders aqueous vapour lighter than air; in cenfequence of 
which it fupports a lefs column of mercury in the barometer, 
This beautiful difcovery of the nature and the decompofition 
of water, throws much light on the theories of metallic folu- 
_ tions, of the oxydation of various metals by moifture, of the 
formation of the immediate principles of vegetables, of vinous 
fermentation, and of putrefaction: And we already fee, that | 
almoft all chemical theories are referable to, and depend upon 
the affinities of oxygen. It throws alfo great light on the phe- 
- nomena of the atmofphere, the formation of meteors, the laws 
which nature obferves in the. fucceflive changes of organic 
matters, &c. It is particularly worthy obfervation, that fuch 
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fubftances as do not fingly decompofe: water, effe& this de- 


compofition by the affiftance of other bodies. Thus fulphur 


with alkali, tin with nitric acid, &c. decompofe water at low 
temperatures, by means of complex or difpofing affinities. 
Nothing can contribute more to throw light on a great num- 
ber of the phenomena of nature and the arts, than the know- 
ledge of thefe predifpofing affinities, &c. eye : 

V. There are ftill feveral important obje&s with refed to 


the formation of natural bodies, which the labours of chemifts” 


have not explained. One of thefe is the formation of earths. 
Naturalifts have given their opinions concerning the nature of 
earths : feveral of them have confidered the converfion of filex in- 
to clay, as a fact fufficiently proved ; but that notion is. nothing 
but an ingenious hypothefis, not fupported by facts. Chemifts 
have not been able to change either filiceous earth into alumin, 


or alumin into filiceous earth. Nature, perhaps, produces this 


converfion ; but as we are’ unacquainted with the means which 


fhe employs, we fhould not venture to guefs, when not coun-— 


tenanced by dire&t experiments. To confider barytes, mag- 
nefia, and lime, as compounds of the preceding united with 


fome other bodies, is to advance hypothefes which deferve but. 


very little credits No chemift has hitherto direéted his in- 
quiries to this fcope: the neceflary da‘a are even wanting. 


The experiments of fome moderns ‘on the extraction of pre-_ 


tended metallic reguli, from earths treated with carbon ina 


violent heat, have afforded only a fallacious refults “It appears | 
to be afcertained that all thefe reguli are but one and the fame 


fubftance, phofphure of iron, formed from the earth of bones, 


or a portion of phofphat of lime reduced to phofpherus, and 


combined with the j iron of the carbon. | Leaaehs 


VI. Nearly fimilar is the flate of our kiowaedge with re. 


{pect to the formation of fixed alkalis. The modern ideas of 


the principles of chemiltry, lead us~ to fufpeét azot as a-prin= — | 
ciple of thefe falts.. We may perhaps even venture to confider 

this body, the exiftence of which in ammoniac, has been fully 4 
proved by Berthollet, as a: principle common to fixed alkalis 
and alkaline earths in general, in’ 4 word, as the alkaligenous © ‘ 
principle. Some chemifts have thought, that the fixed alkalis 
are partly decompofed in the many operations vf chemiftry :~ | 
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they conceived that they were changed into ammoniac, in the 
diftillation of old foaps, and tartareous and acetous neutral 
falts. This converfion, ifit were proved, would feem to show, 
that fixed alkalis contain azot, which, by attaching itfelf to the 
hydrogen of the oil, forms ammoniac. . But thefe facts have 
not yet been carefully examined, with refpec to the quantities 
of the fixed alkalis which appear to be decompofed, and that of 
the ammoniac which is optained, nor, what is of no lefs im- 
‘portance, with re(pect to the refidue produced from the fixed 
alkalis; and. we cannot hope to eftablith our theory upon this 
fact, till its cireumftances be more exa@tly known. But though 
thefe were known, we: fhould ftill have to inquire into the 
nature of the other principle or principles of fixed alkalis, and 
in what manner the radical principle of potafh differs from 
that of foda, &e. ‘A feries of refearches made with care, with 
regard to the nature of the two fixed alkalis, would throw 
much light upon many-of thé obfcure phenomena.of chemiftry. 

~ VIL. Lhe formation and the decompofition of acids, is one of the 
-moft valuable and beft known parts of modern chemiftry. We 
know that-they confit all of a-bafe or radical principle, more 
--or lefs combuftible, ia combination with oxygen; that the oxy- 
gen being the fame in them all,is the. principle of their acidity ; 
and that the differences among them are owing to the fubftance 
-or{ubftances combined with the oxygen 5: hich differ in each 
diferent acid. We know the bafes.of the fulphuric, the nitric, 
the carbonic, the arfenic, thé tungitic, the molybdic, and the 
phofphoric acids: we know them to be fulphur, azot, carbon, 


arfenic, tungiten, molybdena, and pho{phorus. | But the acidi- 


fiable bafes of: the muriatic,, the flucric, and the boracie. acids 
in the mineral kingdom, remain Ail undifcovered ; yas well as 
the proportions in which hydrogen:and carbon, which feem to 
form’ the bafes of all the vegetable acids, are united in them. 
-o Thedecompofition of the acids whofe nature is known, is 
not hard to-explain. We know that it muft happen, whenever 
a,eombuftible body, having a. ftronger. affinity with oxygen 
ethan. oxygen: has with the acidifiable bafe of the acid: And 
fuch is the theory, of {ul phureows and nitrous acid gafes om the 
roman a of the fulphuric and nitric acids, &es 

sobhe: radicals. of acids ought .alfo to: be diftinguithed into 
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fimple and compound; fulphur, phofphorus, carbon, &c. ate 
fimple radicals. All the vegetable acids have radicals, that 
are formed of hydrogen and carbon. ‘Thefe laft are not’ de- 
compofed by combuftible bodies, becaufe their radicals have 
more affinity with oxygen than metallic matters, &c. which 
are generally employed in this decompofition. Thus, of me- 
tallic fubftances, seb the metallic acids are foluble in the vege- 
table acids. ont 
VIIl. The combination of 9 with earths and alkalis, forms 
the hiftory of neutral falts, and of the affinities or eleétive at- 


tractions of thofe different matters. It comprehends the exa- 


mination of the phenomena which take place’ during their 
uniting, the tafte which they acquire, their form, folution, 
cryftallization, alterations by fire and air, and mutual decom- 
pofitions. It has been treated of at great length in this work. 

IX. The oxydation and reduétion of metals is alfo referable to 
the hiftory of air and oxygen. We know, that what has been 
called the calcination of metals, is a combuttion, that it confifts 


in the union and fixation of the bafe of vital air or oxygen ; — 


that metallic calces are compounds of metals and oxygen, which 
we call oxyds ; that moft oxyds are reduced only by giving out 
their oxygen to fome other body having a ftronger affinity 
with it; that carbon, by abforbing oxygen from metallic oxyds 
in this manner, forms with it the carbonic acid, -which is dif- 


engaged in fuch abundance during their redu@tion ; and that | 


there are fome metallic oxyds, from which oxygen is feparated 
in the ftate of vital air, by means of caloric and light, a faé 
which proves, that this oxygen is combined with different 
metals, with very different degrees of adhefive force. Thus 
-feveral metals heated with metallic oxyds, carry off their oxy- 
gen, as iron and zink from the oxyd of mercury, tin from the 
oxyd of copper, &c. But two very important particulars i in 


the hiftory of the oxydation of metals, which have been afcer- 


tained by modern experiments, and which throw great light 


on all the phenomena of metallic matters, are, 1. That every 


different metal abforbs, in order to its faturation, a different 
quantity of oxygen: 2. That each metal may exift in different 


ftates of oxydation, or, ‘combined with different proportions of 


oxygen, from that which merely begins the oxydation of 2. 
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metal, to that by which it is completely accomplifhed, for in- 
itance, from fifteen to forty or more parts of oxygen, to the 
hundred weight of iron. > | 

The attentive examination of this fecond fact, leads us to di- 
ftinguith, in every metallic oxyd, feveral different flates in re- 
fpe&t to the quantity of oxygen which it. contains.. Thus, mers 
cury fuffers an incipient oxydation, and is changed into a black 
powder in a number of circumftances, which have been hither- 
to confidered as effecting only an extreme divifion of the metal: 
and particularly when triturated or extinguifhed with fats, 
mucilages, fyrups, &c. Thus, iron, in the fate of martial 
 ethiops, is the frft oxyd of that metal, in refpect of the {mall 
quantity of oxygen which it contains, and cold water eafily re- 
duces the metal into this flate: Laftly, Copper, beginning to 
be oxydated, or combined with the {malleft poflible quantity of 
oxygen, is brown and reddith, a little more oxygen renders it 
blue; whereas a perfect oxyd of this metal, or one faturated © 
with oxygen, is of a bright green. eecit 

This diftinG@tion of metallic oxyds, according to their different 
ftates of oxydation, or according as they contain different quane 
tities of oxygen, and poffefs different properties, in confequence 
of their having been more or lefs burnt, enables us to explain 
agreat many phenomena, of which chemifts were formerly 
able to give no fatisfattory account. | : 
X. The folution of metals jn different acids, the properties of 
thefe folutions, and of the falts which they afford, agree very 
well with the modern theory, and are much better explained 
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readily oxydated, unlefs the acid be diluted, as itis from the 
water they muft derive the neceflary oxygen. What proves 
the certainty of this laft fa& is, that the fulphuric acid remains 
undiminithed, none of it being decompofed, From thefe cir- 
cumftances it is clear, that much more fulphuric acid. muf be 
neceflary for the folution of a metal which decompofes the acid, 


than for the folution of a metal which decompofes the water . 


combined with it. In the former cafe, two different: fums of 
the acid are - requifite, one to oxydate the metal, and. another 
to diffolve the metallic oxyd: if only the firft fum were mixed 
with the metal, it would only be oxydated, and the fecond fum 
of acid would ftill be neceflary to diffolve ‘the oxyd); in the la. 


boratories, there is frequently eccafion to make fuch'an addi, 


tion. . Accurate obfervation has fhown, that metallic oxyds 
ought to be always i in the fame degree’ of oxydation or combi- 
nation with oxygen, in order that they may be diffolved in. the: 
fulphuric acid; and that when they are faturated with the. 
acid, they no longer combine with it. Before this period, they 


are not foluble in it; beyoud it they are precipitated, an event . 
which happens qlien afulphuric folution is expofed. to too 


ftrong a heat, or left for a longer or. fhorter time expofed ta 
‘the air. In the firft of thefe operations, the heat promotes the. 


action of the metallic oxyd upon’ the acid; and it of confe. fy 


quence takes up more oxygen than it contained or needed in 
order to remain fufpended in the acid ; 3 in the fecond ardaatad 
it abforbs that principle from the atmofphere, till acquiring 
more than is necefiary to its fufpenfion, the oxyd is precipitat- 
ed. Such is the theory of fulpburic mother-waters. Solu. 
tions of metals by this acid afford cryftals. only in the former 
cafe. All thefe facts agree in fhowing, that the metals act firft - 
upon their folvents ; ; and that the Adis: acid does. not act. 
upon them till they be oxydated to a certain degree. in 

Nitric acid is likewife decompofed by moft metals, Theva 


are oxydated or calcined to a certain degree by abforbing its, 
oxygen, with which. they have a greater affinity than azote. 


But as they do not take | up all the oxygen of the nitric acid, 
unlefs too much of the metal be employed, and the mixture 
be too much heated, the azot is feparated in combination with 


3 portion of oxy Bens : and this particular combination. confti- 
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tutes nitrous gas. The nitric acid is more liable to decompo- 
fition than any other acid: its.two component principles not 
being very intimately united. For this reafon, it has always 
been confidered as the chief folvent ; and it is owing to the 


fame circumftance, that water is feldom decompofed during 


the mutual a€tion of metals and the nitric acid, and that a 
latge quantity of water puts a ftop to this re-a@ion. Accord- 
ingly, folutions of metals in the nitric acid afford only one 
fort of elaftic fluid, nitrous gas, which is fometimes mixed 
with a little gas azot, efpecially if the métals employed have 
a very ftrong'affinity with oxygen, and abforb a great deal of it. 

Metals which are foluble in the nitric acid combine, and re. 


main in combination with it, only when they contain a cer- 


tain quantity of oxygen not equal to their faturation. Many 
metallic oxyds, therefore, {uch as thofe of bifmuth, antimony, 

mercury, tin, and iron, are very eafily feparated from nitric 
acid, folely by reft, by heat, or by expofure to the air, As 
they continue to abforb oxygen from the acid in. which they 
are diflolved, or from the furrounding atmofphere. The quan. — 
tity of nitric acid muft be very large; that it may be fufi- 


cient, firft, to oxydate the metal ; fecondly, to diffolve the oxyd. 


Jf you employ only what is requifite for the former purpofe, 
you obtain only a dry oxyd; as in the inftances of bifmuth, 


zink, tin, and-antimony. Metals very greedy of oxygen fre- 


quently take up all that exifts in the nitric acid, and not hav- 


ing enough for faturation, decompofe the water, by abforbing 


its oxygen. Ammoniac is formed in this cafe by the union 


of the azot of the nitric acid with the hydrogen of the water. 
The muriatic acid does not a& ‘upon any metal without the 
affiftance of water. Wherefore, as there are but few metals 
which at upon water, there are but few dire@ly foluble in 
the muriatic acid; and nothing but hydrogen gas is ever dif- 


engaged, in the cafe of folution, by this acid. Every thing 


concurs to thow, ‘that the principles of this acid adhete more 


| : obftinately together, than thofe of any other acid; and from 


4 


; 


this am much inclined to think, that the unknown bafe of 
the muriatic acid, whatever it be, is the body which has the 


greateft poflible affinity with oxygen, fince none of the com- 


 buftible bodies which detach that principle from the other fub. 
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ftances that contain it, takes it from this acid: but -when me- 
tallic oxyds are once formed, it diflolves them very readily ; 
it even detaches, them from feveral other acids ; and it diffolves 
them ‘even when fully faturated with oxygen; which the other 
acids are not capable of doing. The two lait of thefe properties, 


which are very remarkable, certainly depend on the tendency 


which the muriatic acid has to abforb an excefs of oxygen; a 
tendency fo fully proved by the formation of the oxygenated 
muriatic acid, &c. When the muriatic acid diffolves metal- 


lic oxyds that are too much oxydated to be diffolved by the ' 


other acids, it begins by carrying off a portion of the oxygen 
from the oxyds, and part of the water being difengaged into 
oxygenated muriatic acid, the reft diffolves the remainder of 
the oxyd that 1s lefs oxydated.. ? i 

The aGtion of the other acids on metals is not yet {ufficiently 
known, to enable us to explain it fo accurately as that of the 
former. We fhall only remark, that metals cannot decompofe 


‘the carbonic acid ; fince carbon, the radical principle of that 


acid, has a f{tronger affinity with oxygen, than oxygen has 
with metals; as is proved by the decompofition of metallic 
oxyds by the carbonaceous principle. It is the fame with ve- 
getable acids. 


Laftly, The precipitation: in the metallic flate oe metallic 


oxyds from acids, by other metallic fubftances, depends en. 


tirely on the diverfity of the affinities of oxygen with thefe a 


fabftances. ‘When copper precipitates oxyd of filver, and iron, 
oxyd of copper, in the {tate of filver and copper, the reafoe of 
thefe phenomena is, that copper has a flronger affinity with 
oxygen than filver, and iron than copper. ; 


XI. We are only beginning to underftand the formation of - 


ee a 
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the immediate principles of vegetables. — It was long ago obs 


ferved, that plants grew very well in pure water; and that 


all their conftituent principles were formed with water and at- 
mofpheric air: from thefe two fources they derive their prin- — 
cipal nourifhment: from: thefe, their extract, mucilage, oil, 


carbon, acids, colouring parts, &c. are produced. Since the 
difcovery of the different gafes, it has been obferved, that they 


gtow very rapidly in air altered and mixed with carbonic acid, 
as.well as in hydrogen gas. We have already taken notice, — 
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that leaves decompofe water and carbonic acid. From the 
former, they abforb hydrogen; and from the fecond, carbon ; 
difengaging from both vital air. .They appear likewife to ab- 
forb azot. Thefe well known phenomena-explain the forma~ 
tion of carbon and of oil: for there can be no doubt that the 
latter of thefe principles confifts of hydrogen fixed by carbon, 
if the expreflion may be ufed, as it affords much water and 
earbonic acid during its combuftion. But we are ftill ignorant 
of the manner in which the colouring principle, the different 
oils, the aroma, the fixed alkali, and the glutinous part, &c. 
are formed ; we can only venture to foretel, that new experi- 
ments on vegetation, in profecution of thefe new views, will 
hereafter explain the nature and the compofition of all. thefe 
different immediate principles. | 

We are now beginning to underftand the formation of vege- 
table acids, during vegetation, and even. by that ac. Inthe 
hiftory of acids, we have-already taken notice, that they ap- 
pear to bé alk formed of fimilar bafes: that, by an ultimate 
analyfis, we obtain equally from them all, carbon, hydrogen, 
and oxygen; and that they feem to differ only in the propor- 
_tions of the principles, and in the compreflion of denfity of the 
fubftances. The more we extend our experiments upon acids, 
the more probable will this opinion become. _ 

Scheele and Crell have found an analogy to exift among fe- 
veral of them. -Scheele, who at firft thought the oxalic .acid 
and the acid of fugar to be different from. each other, has at 
leffsth proved, as we have mentioned elfewhere, that there is 
no difference between thefe acids, but that they are precifely 
the fame: 1. By extracting the portion of potafh which con- 
-ceals the properties of the oxalic acid in common falt of forrel, 
and by that means reducing it to the flate of pure oxalic acid: 

2. By changing acid of fugar into falt of forrel, by the addi. 
tion of a little potafh. | 

If to this important fact in the analyfis of vegetables, we add 
the valuable experiments of Crell, who has extracted tartare- 
ous acid from alcohol, and has changed tartareous acid into vi- 
negar, and into oxalic acid, and oxalic acid again inte acetous 
acid, we {hall fee, that the oxalic, the tartareous, and the ace- 
tous acids greatly refemble each other; that they are formed 
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from one bafe, and differ.only in the proportions of the Oxy= 
gen which they contain. It appears that the tartareous acid 
contains leaft of this principle; that the oxalie acid contains — 
-much more of it; and that the acetous acid contains ftill more 
than either of the other two. I cannot’help thinking, that if 
four vegetable acids, which were at firft thought to be effen- 
tially different from each other, have been already found to 
confift of the fame bafe, combined with different proportions — 
of oxygen; future experiments may in like manner difcover. 
the fame analogy to fubfift among others, particularly between 
the citric and malic acids, which are fo often found together 
in vegetable juices.. Thefe affertions are fupported by fome 
experiments on the analyfis of the quinguina of St. Domingo, 
which are inferted in one of the volumes of the Annals of Che- 

Laftly, Our prefent knowledge of the theory of vegetation, 
already explains to us the influence of manures. Parmentier 
is the firft and almoft the only natural philofopher that has be- 
‘gun to apply this theory to agriculture, ina memoir which he 
read to the Agricultural Society of Paris, in June 1791. 

XII. Vinous fermentation, the fimultaneous formation of — 
the carbonic acid and alcohol, the neceflity of water and a fac- 
charine principle to begin that fermentation, all together af. 
ford us reafon to think, that it is produced. by the decompofi- — 
tion of water. The oxygen of the water combining with the 
carbon, forms carbonic acid, which is 'difengaged ; and the al- 
cohol is formed by the fixation of the hydrogen in the Bily : 
bafe, which, with different. quantities of oxygen, forms the 
tartareous, the oxalic, and the acetous acids. «This'theory ex- 
plains fully the reafon why alcohol is fo light, why it ‘affords 
fo much water in combuftion, why it’ is changed’ by mineral 
acids into oxalic acid, acetous acid, &c. “It'is true, we do not 
yet well underftand how it paffes into the flate of ether; only 
itis probable, that in fuch operations, the’ alcohol-lofes a por- 

_ tion of its hydrogen, which goes to the formation of water. 

XII. Chemifts are beginning to conjecture, how far: the 
{cience can condu& them in their inquiries into the fortiation 
of animal matters.’ Digeftion feems to be fimply an extra@tion 
of folution by the gaftrie’ juice.“ The fixation of azotie gasis 


* 
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one of the principal funtions of erpsnieadion. From the ex: 
periments of Scheele, and ftill more from thofe of Bertholiet, 
it appears to form the principal difference between animal mat- 
ters and vegetable fubftances. It contributes to the formation 
of the ammoniac which thefe fubftances afford in fuch abun. 
dance by diftillation, &c. Refpiration appears to be one of 


_ the moft powerful means employed by nature for increafing 


the quantity of azot in animal fub/tances. 5 
The differences among the animal fluids defigned for the 
nourifhment of the different: organs, and the peculiar nature } 
of the gelatinous humour, of the albuminous liquor, and of 
the fibrous part, which is melted and diffolved in certain fluids, 
are now fufficiently afcertained. ‘We know that the former is 


' the leaft animalized, that the fecond is more fo, and that the 


third is the laft fubflance produced by the aétion of the vital 


funétions upon the fluids: we know alfo, that this laft Aumour 
is reunited fimply by reft into a tifflue of folid fibres ; and that 
the albuminous part is thickened, and rendered concrete by 


heat; whereas the gelatinous fubftance is fooner difpofed to 


~ 


melt, but alfo more readily reproduced. Peculiar acids have 
been found inthe excrementitious humours; but we know 


. nothing of their formation: we are particularly ignorant of 


the manner in which the phofphoric acid, which abounds fo - 
generally throughout this kingdom, is formed. 
The nature of the folids of animals has engaged the atten. 


Be toot modern chemifts. The diftinétive nature of the fibrous 


texture of the mufcles, of the membranous plates, of the hard 
lamine of the bones, &c. is now known. Medicine expects 


_ from the difcoveries 6f chemiltry, a folution of the problems 


, 
P 
i 


. ie eae ee 
* 


which ftill fubfilt concerning the formation of the feveral mat- 
ters which conftitute thefe parts ; efpecially the phofphoric 
acid, the albuminous juice, the fibrous matter, calcareous phof- 
| phat, and the peculiar oils which are found in this kingdom 
of nature. The formation of ammoniac, which was guefied 
at by Bergman and Scheele, and has been fince fully explained 
by Berthollet, affords us reafon for thinking, that all thefe 
problems may be fucceffively folved. In all probability, we 

want only a few principal faéts, to enable us to reach feveral 
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important refults : the hope of this muft encourage thofe phy- 
ficians who know the importance of chemiftry. 

XIV. Ever fince the days of Chancellor Bacon, the hiftory 
of putrefaétion has been acknowledged as an important objeG& 
in medical inquiries. Several eminent naturalifts have ftudied — 
it with fome fuccefs: But the caufe of this decompofition, and — 
the manner in which it is effe&ted, have not been yet difcover- 
ed. The late difcoyeries throw fome light on this important 
point. Water, which promotes and excites putrefaction, is 
underftood to be decompofed in that inteftine motion. We 
underftand how ammoniac is formed in fuch abundance, by the | 
fixation of azotic gas and hydrogen gas. . The flow decompofi- 
tion of fat, its prefervation and condenfation, of which the laft | 
-in fome inftances proceeds to folidity and hardnefs, in confequence 
of the fixation of vital air from water, are now accounted for: 
in like manner have been explained,. the volatilization and re- 
duGion of dead animal fubftances expofed to the air into elaftic 
fluids; in a word, the complete feparation of all thofe prin- 
ciples, and their difperfion in the atmofphere, which conveys 
them into new combinations ; with that whole. feries of come 
- pofitions, and tranfitions of fubftances out of one kingdom into 
another, fo happily expreffed by Beecher, under the philofo- 
phical emblem, circulus eterni motus, which he ufes to fignify — 
the uy ays active powers of nature. 


AN 
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EXPLANTION 


TABLE OF NOMENCLATURE*. 


ee 


We thall firft obferve, that our intention in drawing up this 
Table has not been to offer the whole Nomenclature of Che- 
miftry, but to unite, under feveral claffes of compounds, a fuf- 
ficient number ‘of fele& examples, in order that, by means of a 
fimple and eafy ftudy, our method of naming might be applied 
to all the compounds which are known to chemifts, or to thofe 
which they may hereafter difcover. To anfwer this purpofe, 
we have divided our table into fix perpendicular columns, at 
the-head of which are placed the general titles, which announce 
the {tate of the bodies whofe names are found therein. 

Each of thefe columns is divided into 55 feparate compart- 
ments, one beneath the other. This number is determined 
by that of the fubftances not yet decompofed which we are 
acquainted with, and which are inferted in the firft column. 
The correfpondent horizontal divifions of the five following 
_ columns, comprehend the principal combinations of thefe fimple 


_  fubftances, and muft therefore be equally numerous in each 
- column. 


* See Table I. at the end of this Volume. 
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We fhall proceed to give an account of the principal circum- 
ftances which offer themfelves in the confideration of thefe 


columns. f 


COLUMN THE FIRST. 


The firft CohanNi, marked by the Roman nets I. is en- 
titled, Swbfances not decompofed. We mutt here remark, that 
thefe bodies are fimple to us only becaufe we have not yet 
fucceéded in analyfing them. All the accurate experiments 
which have been made for the laft ten years, fhow that thefe 
bodies cannot be feparated into fubftances of a more fimple na- 
ture, and that they cannot be reproduced by artificial compofi- 
tions. Thefe fubflances are, as we have already obferved, 55 
in number. Oppofite each of thefe is-placed, in Arabian cha- 
racters, the number which denotes the place of each body, and 
of its correfpondent compounds in the other columns. — 

The horizontal lines are, therefore, by this difpofition, con- 
tinued abfolutely from the firft column to the ‘fixth ; and all 
the horizontal compartments of each column are > comprehends 
ed and denoted by the fame number. - 


The 55 fimple fubftances in the firft column are divided i ins - 


to five claffes, according to the comparative nature of each. 

The firft divifion comprehends four bodies, which feem to ap- 
proach neareft to the idea which has been, formed of elements, 
and which perform the moft.aétive part in combinations: thefe 


are, light (1 compartment) ; heat (2), hitherto called the mat- _ 


ter of heat; oxygen (3), or that part of vital air which is 
fixed in bodies which burn, which augments their weight, 


changes their nature, and whofe character or -moft eminent — 
property being that it forms acids, has induced us to derive its’ 


name from this remarkable property : hydrogen (4), or the 
bafe of the elaftic fluid called inflammable gas, a fubftance 


which exifts in the folid form in ice, becaufe it is one of the 
ptinciples of water. Thefe four firft fimple fubftances are 


connected by a bracket. 


The fecond clafs of fubftances not yet decompofed i in the ’ 


i ta 
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firft miata comprehends twenty-fix different bodies, all of | 
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which poflefs the property of becoming acid by their unions 
with the oxygen, and which, from this common charaéter, we 
denote by the words acidifiable bafes. Among thefe twenty- 
fix bodies, there are only four which have yet been obtained 
fimple and uncombined ; thefe are azot, or the.nitric radical * 
(compartment 5), or the folid bafe of atmof{pheric mephitis, 
well known at prefent to chemilts; pure charcoal, carbon, or 
the carbonie radical (6); fulphur, or the fulphuric radical (7) ; 
_and phofphorus, or the phofphoric radical (8). The twenty- 
two others are only known in their combinations with oxygen, 
and in the ftate of acids; but in order to give a greater degree 
of perfpicuity and extent to the {ciencé, we have feparated 
them from oxygen in idea, and we fuppofe them in that ftate 
of purity to which it is very probable that art will hereafter 
fucceed in reducing them. They are all denominated by the 
names of their acids, with an uniform termination, which are 
followed by the generic word radical. Such is the manner in 
which the expreflions, muriatic radical (compartment g), bo- 
racic radical (10), fluoric radical (11), fuccinic radical (12), 
acetic radical (13), tartaric radical (14), pyrotartaric radical 
(15), oxalic radical (16), gallic radical (17), citric radical 
(18), malic radical (19), benzoic radical (20), pyrolignic radi- 
cal (21), pyromucic radical (22), camphoric radical (23), 
laétic radical (24), faccholaétic radical (25), formic radical 
(26), pruffic radical (27), febacic radical (28), lithic radical 
(29), bombic radical (30), are to be underftood. 

The third clafs of the undecompofed bodies of column I. 
contains the metallic fubftances, which are feventeen in num- 
ber, from the compartment 31 to 47, inclufive. All thefe 
poflefs the names by which they are known at prefent. The 
three firft are capable of paffing to the acid ftate, and are by 
this charaéter related to the acidifiable bafes which precede 
them. 

Jn the fourth ¢lafs of fubftances not decompofed, are placed. 
the earths, filex (compartment (48), alumine (49), barytes 
(50), lime (51), magnefia (52). Thefe five earths have not 


* Tt mutt here be obferved, likewife, that azot has not been obtained alone and 
infulated, but combined with caloric, and in the flate of gas. 
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yet been ddecspolea, and they muft’ be confidered as- fimple 
inbftances, in the prefent ftate of our knowledge. 

Laftly, ‘Uhe fifth clafs of fubfances not decompofed includes 
the three alkalis, potafh (compartment 53), foda (54), ammo- 
niac (55). Although this laft has been already decompofed 
by Bergman and Scheele, and though Berthollet has precifely 
determined the nature and quantity of its principles; we have 
thought proper to arrange it beneath the fixed alkalis, of whofe 


component ‘parts there are hopes we fhall fpeedily attain q__ 


knowledge ; ; and in order to avoid interrupting the conneétion 


of thefe fubftances, which in many ‘refpedts att as fubftances 


not decompofable in the experiments of chemiltry. 


The firft column, whofe divifions have been here {poken of, 3 


is longitudinally divided into two parts, like all the others ; 
the part on the right hand is appropriated to the ancient ries: 
diftinguifhed by the Italic charaGter. ° | , 


COLUMN THE SECOND. 


The fecond column 1s entitled, Converted into the flate of Gas 
by Caloric. It is neceflary to conneé with this title that of the 
preceding column, and to read, Subfiances not yet decompofed, 


converted into the State of Gas by Caloric. It will hence be eafily 


underftood, that this fecond column is defigned to exhibit the 
permanent aeriform ftate which feveral of the. fimple fub- 
flances, enumerated in the firft column, are capable of af- 
fuming. We find in the prefent column, no more than four 
_elaftic fluids, whofe names, as well as all the words contained 
n the other columns, are derived from thofe of the undecom- 


pofed fubftances, and become fimple and clear by the addition 
_ of the word gas, which precedes the former names. Thus we 
find, in the third compartment, oxy genous gas or vital air ; in 


the fourth, hydrogenous gas; in the fifth, azotic gas; and in 


the fifty-fifth, ammoniacal gas. The ancient names are in- 


el in the adjoining oppofite column, 
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COLUMN THE THIRD. . ae i 


‘At the head of this column we read the words, Combined with 
+ Oxygen. Tt muft conftantly be {uppofed, that the ttle of the 
firft column is prefixed, and it is then perceived that the /ud- 
flances not hitherto decompofed are the things fpoken of. “This 
column is one of the fulleft, becaufe almoft every fubftance in 
the firft column is capable of combining with oxygen. When 
we caft our eyes over its difpofition, and the names which it 
exhibits, we fee immediately that thefe names are all compofed 
of two words which exprefs compounds of two fubftances ; the 
latter of thefe words is the generic term of acid which indi. 
cates the faline character given by the oxygen; the former , 
fpecifies each acid, and is almoft always that of the radical in- 
dicated in the firt column. The fifth compartment of this 
third column prefents the union of azot, or the nitric radical, 
with oxygen, and there refult three known compounds irom 
this union of two bodies, according to the proportions of their 
principles. In fact, the azot, either contains the leaft poflible 
quantity of oxygen, and then forms the bafe of nitrous gas ; 
or is faturated with it, and then conftitutes the nitric acid ; 
or it contains lefs oxygen than this laft, but more than nitrous 
gas, and forms nitrous acid. We fee that it is fimply by 
changing the termination of the fame word, that we have ex= 
prefled the three ftates of this combination. It is abfolutely 
the fame with regard tothe fulphuric acid (compartment 7), 
the phofphoric acid (8), the acetic acid (13). Each of thefe 
acids may exift in two ftates of combination with oxygen, ac- 
cording to the quantities which their radicals, or acidifiable 
bafes, may contain. When their bafes are completely faturat- 
ed, the refults are the fulphuric, acetic and phofphoric acids. 
When thefe bafes are not faturated, and are, as it were, in ex- 
cefs with regard to the quantity of oxygen, we name them the 
fulphureous, acetous, and phofphoreous acids, as appears in. 
the compartments already referred to. This termination ferves. 
thus to denote the ftate of the acids according to the names al- 
ready employed, of vitriolic and fulphureous; and we adopt — 


it as a rule equally cht and fimple for all the other acids 
K ki 1 f 
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which are in either ‘of thefe ftates: it will be eafy to under- 
ftand, after this, the names of the carbonic acid (compartment 
6), the boracic acid (10), and of all thofe which exhibit only 
a fingle ftate, in which the acidifiable bafe is. faturated with 
oxygen. By the fame law of this nomenclature we underliand 
that the acids which are placed alone in a compartment, and 
whofe names terminate in ozs, contain an excefs of acidifiable 
matter; fuch are the tartareous acid (compartment 14), the. 
pyrotartarous acid (15), the pyroligneous acid (21), and the - 
pyromucous acid (22). The muriatic acid (compartment 9g), 
is found in a different ftate from all the others; befides its acid 
combination faturated with oxygen, it is capable of acquiring 
an excefs of this principle, and then obtains fingular proper 
ties: to diftinguith it in this peculiar ftate, we call it the oxy- 
genated muriatie acid (column 9); and this firft fimple name, 
whofe value is well determined, may be hereafter applied to 
other acids, if they thould be difcovered to porek the property 
of becoming furcharged with oxygen. 
The lower compartments of this third column, from 31 to 
4% inclufively, exhibit the nomenclature of another fyftem of 
bodies. We find the word oxyd prefixed to the compound de- 
nomination; the reafons have been elfewhere explained, which 
have engaged us to fubftitute this name inftead ‘of metallic cal- 
ces. It is eafy to fee that, without exprefling the faline 
quality as the word acid does, this term, neverthelefs, equally 
well denotes a combination of oxygen; befides which, it affords 
the advantage that it can be employed to denote all bodies 
capable of uniting with oxygen, and which, in this union, do 
not form acids, whether becanfe the quantity of oxygen is not 
{ufficiently abundant, or becaufe their bafes are not of an | 
_acidfiable nature. Thus, for example, the phofphoric acid, 
vitrified or deprived of a portion of oxygen by the action of a . 
trong heat, is a kind of phofphoric oxyd. Nitrous gas, 
which is no moreacid than phofphoric glafs, becaufe it does not 
contain a fufficient quantity of oxygen, is likewife a true ni- 
trous oxyd. So likewife hydrogen, united to oxygen, does not 


form an acid; but this union conftitutes water, which, cons | 4 


-fidered under the prefent point of view, may, be regarded as an 
oxyd of hydrogen. 


s 
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Among the feventeen metallic oxyds, which are exhibited 
from compartment 31 to 48, there are three which are inter- 
mediate between the metallic and acid ftates. It is for want 
of oxygen, that the oxyds of arfenic (compartment 31), 
molybdena (32), and tungften (33), are not yet acids. A 
greater quantity of this generative principle of acidity forms 
the arfenic, molybdic and tungftic acids in the fame columns. 
Tt has beeen explained how epithets, taken from the colour or 


‘the procefies, ferve us to diftinguifh the feveral oxyds of the 


fame metal, as may be feen at the articles oxyds of antimony 
(compartment 38), oxyds of lead (42), and oxyds of mercury 
(44), which afford the moft numerous examples of this di. 
verfity. ; 


COLUMN THE FOURTH. 


The fourth column, whole title is, Oxygenated Gafeous, an- 
nounces the fimple fubftances, combined at the fame time 
with oxygen and a fufficient quantity of caloric to convert 


them into the ftate of permanent gas, at the ufual preffure and 


temperature. This exhibits only fix fubftances known to ex- 
ift in this flate; namely, nitrous gas, and nitrous acid gas 


(compartment 5), carbonic acid gas (6), fulphureous gas (7), 


muriatic acid and oxygenated muriatic acid gafes (9), and the 
fluoric acid gas (11). As no other of thefe oxygenated fub- 
ftances have been hitherto placed in the flate of gas by caloric, 


~ moft of the compartments of this laft column are empty: we 


have availed ourfelves of this circumftance to infert peculiar 


‘combinations of metallic oxyds, or oxygenated metals with va~ 


rious fubftances ; this column is therefore divided in the fads 


‘die; and takes the new title of Metallic Oxyds, with various 


Bofes. The compartments 32, 32, 36, 37, 38, 39, 49 41, 


42, 43, 44, and 45, exhibit combinations of metallic aayis, 
with fulphur, and with the alkalis ; the former bear the epi- 


thet of fulphurated oxyds of arfenic and lead, and the latter 
that of alkaline metallic oxyds : when any of thefe compounds 
vary in the proportions of the component parts, and confequent- 


dy in their att age we diftinguifh them like the fimple 
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oxyvds, by fecond epithets taken from their colour; thus we 


fay; the gray, red, orange coloured, &e. ee wel 
of antimony, plagh ih 4a ee 38. 


COLUMN THE FIFTH. 


As the fifth column, which comprehends fimple oxygenated 
fubftances with bafes, or the neutral falts in general, offers a 


greater number of names than the foregoing . it appeared ne- 


ceflary to us to exhibit a greater number of examples to fhow 
the advantage which this methodical Nomenclature poffeffes 
over the ancient names, moft.of which, though-ufed to exprefs 
fimilar compofitions, were themfelves entirely diffimilar. 

A flight infpe€tion of the compartments of this column will 
fhow that uniformity of termination prevails in all the names 
it contains, the conftant ufe of which in our Nomenclature is 
to exprefs analogous compotnds. It is eafy to conceive that 


‘this regular procefs wiil fingularly facilitate the ftudy of the 


fcience, and produce the greateit perfpicuity in chemical works. 
The fubflances inferted in this 5th coluinn are all compounds 
of three fubflances ; acidifiable bafes, the acidifying principle, 
or oxygen, and earthy, alkaline, or metallic bafes: neverthe- 
lefs, their nature is pointed out by two words only ; becaufe 
the firft, which is derived ‘from that of the oxygenated, or acid 
‘combination, includes itfelf in the expreffion: of this union, 
‘and the fecond belongs folely to’ the bafe which faturates the 


“acid. All the names of thefe compounds are terminated in ate, 


“when they contain the acids in their ftate of complete fatura- 
‘tion, by oxygen ; their termination is in ite, when the acids 
are deprived of a certain quantity of oxygen. Upon infpect- 
ing the compartments of this column, from the §th to the 34th, 


it will be féen, that we have inferted a'greater number of ex- 


amples *, in proportion as the acids to. which they correfpond, 


* ‘The neutral falts are at prefent very numerous; twenty-nine. ‘known acids, 
each of which may be faturated by four foluble earths, three alkalis, and four- 
-teen metallic oxyds, which are not acidifiable (for it appears that the acidifiable 
oxyds, fuch as thofe of arfenic, molybdena, and tungften, cannot neutralize the 
mineral acids), form Gog fpecies of compound falts. If we add that, five of thefe 
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er whofe faline compounds they contain, are more known and 
ufed: thefe compartments exhibit fome of the principal differ- 
ences in the Nomenclature. Laud : 

15 ‘The greater number comprehend falts whofe names are 
terminated in af, as the carbonats (compartment 6), the fluats 
(11), the fuccinats (12), the gallats (17), the citrats (18), 
the malats (19), the benzoats (29), the camphorats (23), the 
lagtats (24), the faccholats (25), the formiats (26), the pruf- 
fiats (27), the febats (28), the lithiats (29), the bombiats 
(30), the arfeniats (31), the molybdats (32), the tungfats 
(33). This identical and uniform termination of thefe eighteen 
genera of neutral falts, fhows that the acids. which conflitute 

nals . j bine 
them are not known but in their ftate of complete faturation 
by the oxygen; thefe acids, therefore, in the third column 
are all terminated in ic, according to the rules of our) Nomen- 
clature. : dt : / ie 

2. In confidering the compartments 14, 15, 21,,and 22,,.0f 
the sth column, we find only the tartrits, pyrotartrits, pyro- 
lignits, pyromuerts, whofe uniform termination denotes acids 
with excefs of their acidifiable bafes, and that they contain the 
tartareous, pyrotartareous, pyroligneous, and. pyromucous 
acids.’ é witty why | 
3. There is, in the fame column, 2 third clafs of compart- 
ments, in which we find, at the fame time, neutral falts whofe 
names have the two terminations here fpoken ef ; fach are the 
compartments 5, in which wefind nitrats and nitrits; 7, which 
“contains fulphats and fulphits ; 8, which exhibits the phof- 
phats and phofphits ; and 13, which includes the-acetats and 
acids, viz. the nitric, the fulphuric, the muriatic, the acetic, and the phofphoric 
are likewife capable of entering into combinations, in their two different ftates 
with neutralizable bafes, and that feveral acids, fych as the fulphuric, tartareous, 
oxalic and arfenic acids, are capable of faturating vatious quantities of the bafes, 
and forming what we call acidules, of which eight very diftin® {pecies are al- 
ready known (fuch are the acidulous fulphat of potath, or vitriolated tartar with 
excefs of acid; the acidulous tartarits, or oxalats of potath, of foda, of ammoniac, 
er the creams of fartar, and falts of forrel, made artificially, with the pure tartare- 
~ ous and oxalic acids, united to a {mall quantity of alkaline bafes, and the acidulous 
arfeniat of potafh, or the neutral arfenical falt of Macquer), we fhall fee that the 
- mymber of neutral falts may be carried to as far as 722 fpecies, whofe denomina- 
tions may be formed methodically, after the 46 or 48 exainples of thefe falts, ¢x« 
hibited in the prefent table. | “ 
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acetits: this double termination in each ‘of the compartments 
fufficieutly points out, from what we have before explained, 
that the falts to which we have applied them are formed by 
the fame acid in two proportions of union with oxygen, al- 
wavs calling to mind that the acids terminating in ic:form neu- 
tral falts terminated in af, and that’thofe whefe termination is 
in ows, conttitute neutral falts terminated in 7. ' 

4. in feveral compartments of this column. we have given 
examples of different neutral falts from thofe of the two claffes 
hitherto diftinguifhed. ‘Thus, in compartment 9, we have di- 
tinguifhed by the name of oxygenated muriat of potath, the 
combination of the oxygenated muriatic acid with potafh, a 

falt which is very different from the muriat of potafh, and in 

which Berthollet bas diftinguifhed the property of detonat- 

ing on burning coals. We have likewife, in other compart. 
ments of the fame column, exprefled the faline combinations 

in which the acids predominate, by adding to the methodical’ 
denominations of thefe faits, the epithet acidalous. Thus, in 

the compartment 14, we read, acidulous tartrit of potath, and 

in 16, the acidulous oxalat of potath. Laftly, We have diitin. - 
guifhed by the expreffion fuperfaturated, fuch falts in which 
the bafe predominates, as may be feen in the compartment 8, 

where we find fuperfaturated phofphat of foda; and Lo, BERR 
we find borax, or fuperfaturated borat of foda. 

When it is confidered how rigorous and etymological the 
method is which we have followed to denominate neutral falts, 
and the very {mall degree of coincidence among them in the 
names given to the like falts in the ancient nomenclature, it 
will be feen why this column. exhibits the greateit number of 
variations: and changes, though we have really made no other 
“inhovation than by adding two varied terminations to “he 
names already known, 


here tenes meen 


4 COLUMN THE. SIXTH. 


The fixth fete! laft column of this table, which comprehends 
“fimple fubftances combined in their natural ftate, and without | 
ie oxygenated or acidified, as the title fois, is one of the 


7 
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thorteft, and contains only a {mall number of compounds. | 
The lower compartments, from 31 to 48, contain compounds 
of metals with each other, to which we preferve the names of 
alloys and amalgams, which have hitherto been adopted. 
Above thefe we find only three which exhibit a new nomen- 
clature, founded on the fame principles as the preceding. 


Compartment 6 exhibits the expreflion carbure of iron, which 


denotes the combination of charcoal in fubftance with iron, 
called plaumbago. Compartment 7 exhibits the metallic ful- 
phures, or the combinations of fulphur in fubftance with the 
metals; the alkaline fulphures, or combinations of fulphur 
-with the alkalis; the fulphurated hydrogenous gas, or folu- 
tion of fulphur in hydrogenous gas: and laftly, in compart- 
ment 8, we exprefs by the generical name of metallic phof- 
phures, the compounds of phofphorus in fubftance with the 
metals. ‘Thus, inftead of the word fiderite, we fubftitute the 
-expreffion phofphure of iron, which unequivocally denotes the 
union of phofphorus with iron. And we find, in thefe three 
eomparable words, carbure, fulphure, and phofphure, which 
differ only in their termination from names which are very 
_ well known, a means of conveying an accurate idea of analo- 
gous compounds, and of diftinguifhing them ree all other 
compounds. 

Underneath thefe fix columns we have placed numerically, 
the principal compound fubftances which contftitute vegetabies. 
in this part of the table we have chofen out of the ancient 
names thofe which, by their fimplicity and clearnefs, enter 
. completely into the views we have propofed. 

Such is the method which we have followed in the affem- 
blage of names comprehended in this table. After the ealy 
ftudy which the table requires on the part of fuch as are defi- 
rous of becoming acquainted with our plan, it will foon be 
perceived that we have invented only a very {mall number of 
words, if we except thofe which were indifpenfably neceflary 
to denote fubftances before unknown, fuch as are the newly 
difcovered acids. By following the order of the fubftances 
named in the firft column, from which all the other names are 
derived, it will be feen that we have no other new words than 


oxygen, hydrogen, and azot. With regard to the words ca-- 
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loric, carbon, filex, and ammoniac, they, as well as their deriva- 
‘tives in the following columns, exhibit only flight changes from 
“names already very well known, and much ufed. We can 
therefore affirm, that our nomenclature differs from the an- 


-eient almoft entirely in its terminations only ; and that if from 


thefe changes there fhould refult a greater facility in ftudy, 
and greater perfpicuity in expreflion ; if, more efpecially, they 
fhould afford the means of avoiding every equivocal exprefiion, 
as the trial which has ‘already been’ made, in the years 1787 
‘and 1 588, in the lectures at the Royal Garden and the Lyce- 


um, gives us reafon to hope, the reformation which we pro- 


pofe, founded upon a fimple method, cannot but be favourable. 
to the progrefs of chemiftry. | be ato 


~ 


ANCIENT AND NEW 
SYNONYMA 


IN ALPHABETICAL ORDER. 


Ancient Nemes. New Names. 


ACETOUS ammoniac Acetit ammoniac al. 


of ammoniac, 


; Acetit alumi 
Acetous falt of clay bw nous. 


of alumin. 
Acetous falt of copper = Acetit of copper. 
Acetous falt of iron - Acetit of iron. 
Acetous falt of lead - Acetit of lead. 
Acetous falt of lime Acetit of lime. 
Acetous falt of magnefia_ - _ Acetit of magnefia. 
Acetous falt of mercury | - | Acetit of mercury. 
A.cetous falt of foda “ Acetit of foda. 
Acetous falt of tartar - _ Acetit of potash. 
Acetous falt of zinc - Acetit of zink. | 
Acid acetous - - _ Acetous acid. 
Acid aerial ah We, -: Carbonic acid. 
Acid of alum ~ - Sulphuric acid. 
Acid of amber ap - . §uccinic acid. 
Acid of ants = Formic acid. | 
Acid of apples n We Malic acid. 
Acid arfenical - te Arfenic acid. 
Acid of benzoin - - © §% . Benzoic acid. 

_ Acid boracic - “ Boracic acid. 
Acid of borax - - Boracic acid. 
Acid of chalk — - - Carbonic acid. 
Acid of charcoal SARA & Carbonic acid. 
Acid cretaceous Sy, Carbonic acid. 

~ Acid of fat BS ee Sebacic acid. 
Acid of galls rs Gallic acid, 


Acid of galls alcoholized ca Gallic alcohol, _ 
Acid of lemens* « Gitric acid. 


ia 
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Acid Sonics or of box “ 

Acid malufian < a2 

Acid marine 

Acid marine dephlogiiticated 

Acid mephitic - 

Acid of molybdena | * - 

Acid of'murla aie es fe. = 

Acid of nitre - 

Acid'of nitre pale or éolougtela, 

Acid of nitre deprived of its gas 

Acid of nitre dephlogifticated 

Acid of nitre hao bist 

Acid perlate 

Acid of pporpeans dephlogift 
cated 

Acid of phofphorus phlogitti 
cated g 

Acid of fea-falt S 

Acid of filk-worms a 

Acid of {par or fluor - 

Acid of fugar Shi - 

Acid of fulphur - 

Acid of tungftein or tung{ten 

Acid of wolfram of Mefirs. Del- 
huyar . ae F 

“Acid faccharine 

Acid faccholattic, or fe of the 7 
fugarofmilk + . 

Acid febaceous, or of fat - 

Acid fedative 7 u 

Acid fulphureous pe 

Acid fyrupous cs ra 

Acid tartareous - 

Acid vitriolic — ui 

i phlogifticated wien 


Vaerati pingue . 


Affinities - - | 

Aggregation - rom 

Aur alkaline - - 

Air ire Laeaeaa or common 
air 

Aur, . dephlogifieated me Dr. 
Prieftley 

Air, dephtoattiater marine a- oo 

cid 


Ae factitious , : 
Air, foetid, of amare ts 
Air, fire, of Scheele ath 


ELEMENTS OF 


New Names. 


Pyroligneous acid. : 
Malic acid. 
Muriatic acid. 


' Oxygenated muriatic acid. | 


Carbonic acid. 
Molybdic acid. 
Muriatic acid. 
Nitric acid. 
Nitric acid. 
Nitric acid. 
Nitric acid. 
Nitrous acid. 


Superfaturated phofphat of foda. 
Phofphoric acid. 


Phofphoreous acid. 


Muriatic acid. ° 
Bombic acid. 
Fluoric acid. 
Oxalic acid. | 
Sulphuric acid. 
Tungttic acid. 


Tungttic acid. 
Oxalic acid. 


Sacchola€tic acid. 


~ Sebacic acid. 


Boracic acid. 
Sulphureous acid. 
Pyromucous acid. 
Tartareous acid. 


Sulphuric acid. 


% Sulphureous acid. 


‘The hypothetical ada of 
Meyer. 
Cheagcal affinities or - attraGtions. 
Aggregation. 
Ammoniacal gas. 


Atmofpherical or common air. - 
Oxygenous gas or aed 


Oxygenated muriatic acid gas. 


Carbonic acid gas. 


Sulphurated hydrogeacheg gas. 
Oxygenous gas, 
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Ancient Names. 
Aur, fire, of Dr. Black iets 


Aur Impure 

Air inflammable - 

Air, marine acid - 

Avtr ‘nitrous *'"= - 

Air phlogifticated - 

Alr pure ? 

Air, folid, of Hales Se 
ee, vitiaied - . 
Air vital 

Avir, vitriolic acid, of Dr, Prieftley 


Alkaheft ts: 


Alkaheft of Refpour ; 


Alkaheft of Van Helmont 
Alkalis in general ii sg 


Alkalis aerated - 
Alkalis cauttic _ i 
Alkalis effervefcent © - 


Alkali fixed, of tartar, cauttic — 
Alkali, fixed, of tartar, not cauttic 
Alkali, fixed vegetable “ 

© Alkali marine, cauttic. 3."..4 
Alkali marine, not cauftic 

_ Alkali mineral acetated : 


Alkali mineral aerated = - 
Alkali phlogifticated - 
Alkali Pruffian = ~ => 

’ Alkali urinous - 


Alkali vegetable aerated 
Alkali volatile acetated = - 


Alkali volatile mild is 
Alkali volatile fluor Ps 
Alkali volatile cauttic - 
Alkali volatile concrete - 


Alkali volatile mephitized 
Allay or allay: of metals 


Al um = 

: e 
Alum marine he 
Alum nitrous mag 


Amalgam cf bifmuth —« 


New Names. 


Chains acid gas. 
Azotic gas, 
Hydrogenous g oas. 
Muriatic acid gas. 
Nitrous gas, 
Azotic gas, 


/Oxygenoug gas, or etal air. 


Carbonic acid gas. 
Azotic gas, 
Oxygenous gas. 
Sulphureous acid gas. 
The univerfal folvent of the al- 
chemitts. 
We ico mixed with oxyd of 


Carbonat of potath. 
Alkalis. 

Alkaline carbonats. 
‘Alkalis. | 


Alkaline carbonats. 


Ppeeeadey 


Carbonat of potath. 

Carbonat of potalh. 

Soda. 

Carbonat of foda. 

Acetit of foda, 

Carbonat of foda. 

Auta pruffiat of potath, 

not faturated. _ 

Ferruginous pruffiat of potath 
Carbonat of ammoniac. 
Ammoniacal carbonat. 

Carbonat of potath. 
Ammoniacal acetit. 
Acetit of ammoniac. 
Ammoniacal carbonat. 
Carbonat of ammoniac. 

Ammoniac, 


- Ammoniac, 


Ammoniacal catbonte® 

Carbonat of ammoniac. 

Alloy. 
Sulphat of alumine.. 
Aluminous fulphat, 
Muriat of alumine. 
Aluminous muriat, | 
Nitrit of alumine. 
Aluminous nitrit. 


Amalgam of bifmuth, 


& 
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Amalgam of copper - 
Amalgam of gold ~ 
Amalgam oflead = 
Amalgam of filver - 
Amalgam of tin Se 
Amalgam of zinc ak a 
Amber yellow ” 
Antimony crude | = 


Antimony diaphoretic - 
- Aqua fortis © “a 
Aqua regia - 
Aqua ftygia gam 


Aquila alba a 
Arbor Diane ub 
Arcanum corallinum Se 


Arcanum duplicatum - 
Argil pure, or argillaceous earth 
Argil cretaceous mee 
Argil fparry . 

Arfenic, regulus of ha 
-Arfenic, white calx of - 


Arfenic red . na 


Arfeniat of potafh - 
_ Attra@tions elective é 
Azure of cabalt, or of the four 


‘ELEMENTS OF 


New Names, 


Auer of copper. 


Amalgam of es 


Amalgam of 
Amalgam of filver. - 
Amalgam of tin. 
Amalgam of zink. 
Amber’or fuccinum. 
Sulphure of antimony. 
White oxyd of antimony by 
¢ . Nitre. 
itric acid of commerce. 
Nitro-muriatic acid. 
Nitro-muriatic acid, by the am- - 
moniacal muriat. 
ate fublimated mercurial mu- 
Sane 
Cryttallized amalgam of filver. 
Red oxyd of mercury, iz the 
nitric. 
Sulphat of potafh, 
Alumine. 
Aluminous carbonat. 
Aluminous fluat. 
Fluat of alumine, 
Arfenic. — 
Oxyd of arfenic. 
Red fulphurated oxyd of arfe- 
ets Ses ia 
Arfeniat of potafh. — 
Elective attra€tions, 
ee oxyd of cobalt and fi- 
lex. | 


fibres } - 
eR, 

Balfams of Bucquet = Balfams. 
Balfam of fulphur - Sulphure of volatile oil. 
Barilla - Carbonat of foda. 
Barytes vit Barytes. | 
Barytes effervefcent - Carbonat of bhaenes: 
Bafe of vital air ae Oxygen. | 
Bafe of marine falt - Soda. | 
Benzoin or benjamin - Benzoin. 
Benzoic falts uae te Lie _ Benzoats. 
Bezoar mineral “ Oxyd of antimony, 
Bifmuth ih | * Bifmuth. aa 
Bifmuth muriated “ Muriat af bifmuth, 
Bitumen bie ne Bitumen. 
Black lead i Carbure of iron,. 
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wincient Names. ~ New Names. 
Blue, Berlin h Pruffiat of iron, 
| Blue, Pruffian 4D 10h, _Pruffiat of iron. 


Borax of foda, or borat fuper- ; 


Borax an faturated with foda. 
Borax ammoniacal Pe Ammoniacal borat, — 
Borax of zinc < Borat of zink,  _ 
Borax argillaceous a ees Aluminous borat, 
Borax barytic or ponderous Borat of barytes. 

: ~ (Borat of lime, 
Borax calcareous = ; Biateabenie Weak! 


Mag nefian borat. 


Borax magnefian = Borat of magnefia, 


Borax martial = ‘Borat’of iron. 

Borax mercurial . Borat of mercury, 

Borax vegetable - Borat of potath. 

Borax of antimony - -Borat of antimony, 

Butter of antimony ~ Sublimated muriat of antimony. 

Butter of arfenic =— = _ Sublimated muriat of arfenic. 

Butter of bifmuth ~ Sublimated muriat of bifmuth, 

Butter of cobalt - Sublimated muriat of cobalt. 

Butter of copper - Sublimated muriat of copper. 

- Butter of tin = Sublimated muriat of tin, 

Butter of tin, folid, of Baumé Concrete muriat of tin. 

Butter of zing | Sublimated muriat of zink. 

Brafs <A oe ae | Brafs ; alloy of copper and zink, - 

C. 

Calces metallic ae a Metallic oxyds. 

Calx of antimony vitrified — « Vitreous oxyd of antimony. 

Cameleon mineral _ : Oxyd of manganefe and potath, 

Camphor zt Camphor. t 

Camphoric falts - i Camphorats. 

Caufticum ; , Meyer’s hypothetical principle. 

Cautfticum lunare % Fufed nitrat of filver. . 

pape White oxyd of lead by the ace- + 
Cerufe + bre | tous acid, mixed with carbo- 
nat of lime. 
Cerufe of antimouy f White oxyd of antimony by 
. precipitation, , 
Chalk ‘OI { Chalk, carbonat of lime. 
Calcareous carbonat, 
Charcoal pure be ’ Carbon. ah meg 
Ciinsioy Ly 5 neha red oxyd of mer- 
ny mehr ho Cage cury. Ra 
Clay | ee Clay; a mixture of alumine and 
. filice, a 

Cobalt - nde . - Cobalt as 
e Coléethae 0. ae oxyd of iron by the fuk 
Be (ey ° phuric acid. 

2 : 
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Copper. - 
Copper acetated ~ 
fopperas green i - 
‘Copperas blue - 

_ Copperas white - 
Cream of tartar - 


Diamond ae 


Earth, acetated calcareous 
Earth, aerated Peaces es 
Earth animal 

Earthy bafe of ondcrogs {par 
Earth calcareous . 
Earth of alum 2 
Earth animal Pe 

Earth calcareous. ss = 

~ Earth magnefian © 


Earth muriatic, of Kirwin me 


Earth ponderous « 
Earth filicious “ 
Emetic tartar ae 

. Empyreal air - 
Effences Me Pts 
Ether acetous bs 
Ether marine e 
Ether nitrous a eae 
Ether vitriolic - 
Ethiops martial J 


Ethiops mineral ~ 


Ethiops per fe . 
Extract = 


Fecula of vegetables - 


Flowers, ammoniacal cupreous 


antimony 
Flowers metallic 
Flowers of arfenic <i 


Flowers argentine, of regulus of g 


ELEMENTS OF . 


New Namesa 


Copper. 

Acetat of copper. 
Sulphat of iron. » 
Sulphat of copper. 
Sulphat of zink. 


_Acidulous tartrit of potafh. 


D. 


Diamond. 


Calcareous acetit. | 

Carbonat of barytes. a 

Calcareous phofphat. 

Barytes. 

Lime, or calcareous: earth. 

Alumine. 

Phofphat of lime. 

Lime, or calcareous earth. 

Carbonat of magnefia, = |} 

Magnefia. : 

Barytes, 

Siliceous earth, or filex. — 

Antimoniated tartrit of potafh, 

Oxygenous gas, 

Volatile oils. 

Acetic ether, A 

Muriatic ether. 

Nitric ether. | 

Sulphuric ether. ae 

Black oxyd of iron. ! 
Black fulphurated id of mer- 


cury. 
- Blackifh mercurial Loxyd, 


Extract... 


Fecula. 
Sublimated ammoniacal 1 muriat, 
of copper. 


Sublimated oxyd of antimony. 


Sublimated metallic oxyds. 


Sublimated oxyd of arfenic, 
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Ancient Names. New Names, 


Figwe vers of benzoin 4 Sublimated benzoic acid. 
Flowers of bifmuth © « Sublimated oxyd of bifmuth, 
Flowers of: fulphur ah Sublimated fulphur. 

Flowers of tin _. 4 Sublimated oxyd of tin. 
Flowers of zinc a ‘Sublimated oxyd of zink, 
Fluids aeriform = Gas. 

Fluds elattic “ Gatfes. . 

Fh Seoonianel : Fluat of ammoniac, 


Ammoniacal fluat. 
. Aluminous fluat. 


Fluor argillaceous ~ Fluat of alumine, 
Fluor of magnefia * Fluat of magnefia. 
Fluor of potahh ~ Fluat of potafh, 
Fluor of foda . Fluat of foda. 
Fluor ponderous |= Barytic fluat. 
G. 
Gas “ Gas. 
Gas, acetous acid - Acetous heise gas. . 
Gas, aerial muriatic acid = Oxygenated muriatic acid gas. 
Gasalkaline ss . Ammoniacal gas, 
Gas, cretaceous acid _ Carbonic acid gas. MG: ve 
Gas hepatic --» ~* - Sulphurated hydrogenous gas. 
Gas inflammable i. Hydrogenous gas. 
Gas, inflammable carbonated Carbonaged hydrogenous gas. 


ture of carbonated’ hydroge- 


nous gas and azotic gas.) 


Marth hydrogenous gas (mix=. 
Gas, inflammable of marfhes , 


Gas mephitic ~ Carbonic acid gas. 

Gas, marine acid - Mauriatic acid gas, 

Gas nitrous - Nitrous gas. WL tg 
Gas phlogifticated’ - Azotic gas: 

Pe pelP ptt, ok Bir. wa Phofphorated hydrogenous gas. 
Gas of Pruffian blue = Pruffic acid gas. 

Gas, {parry acid - _Fluoric acid gas, 

Gas, fulphureous - Sulphureous acid gas, 

Gas fylveftre, of Helmont - Carbonic acid gas. 

Gilla vitriol - Sulphat of zink. 

Glutinous matter of wheat - — Gluten. 

Gold Pee Gold, | 

Gold muriated sir Mouriat of gold. ; 

Gold fulminating = = Ammoniacal oxyd of gold, 


Vals TR: scutes einer er 


§3¢ 


Aneient Names, - 


un 


Hepars ia 
‘Heat latent . a 


Ink Giikpicheric by seis 
Tron, or mars 

Tron aerated - 

Tron acetated ~ 
Jupiter - 


Kermes mineral 7 


Lapis infernalis oy 
Lead, or faturn © 
Lead muriated - 
Lead {parry @ 


~ Gead fulbacetated a 


Lead fuperacetated “ 
Lemon-juice — - 

Ley of foap_ * 
\Lignic falts -. 

Lilium Paracelft ¢ 
Lime-water : 
Lime-water, Pruffian ~ 
Liquor, Boyle’s fuming - 
Liquor, Silicum ~ 
Liquor, Libavius’s fuming - 
Liquor faturated with thecolour- 

ing matter of Pruffian blue g 


| Litharge . 
Light Seg 
Liver of antimony ” 
Liver of arfenic 
Livers of fulphur © 


Livers of fulphur, earthy 
Liver of fulphur, anceimates - 


Laver of fulphur, calcareous «= 


_ ELMEENTS OF 


New Names. 
*- : 


Sulphures. 
Caloric. 


Muriat of cobalt. 
Tron. 


Carbonat of iron, 


Acetit of iron. 
Tin, 


K. 


Red fulphurated oxyd 4e antia 


asi 


7 


Fufed nitrat of filver. 
Lead, 

Muriat of lead. 
Carbonat of lead. 


White oxyd of lead by the ace- 


3 tous acid. 

Acetit of lead. 

Citric acid. ; 
Solution of foda.' 
Pyro-lignites. 

Alcohol of potafh. 
Lime-water, 

Pruffiat of lime. - 
Ammoniacal fulphure. 


Siliciated potafh, in folution, 


Fuming muriat of tin.j 


Pruffiat of potath. 


Semi-vitreous oxyd of Jead, oy 


aera 


Ligh 


Silphtared oxyd. of antimony, 


 Arfenical oxyd of potafh. 


Alkaline fulphures. 
Earthy fulphures, 


Antimoniated alkaline fulphure. 


‘Calcareous fulphure, 
| Sulphure of lime; 


4 
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Liver of fulphur, barytic . | 
Liver of fulphur, magnefian a 


Liver of fulphur, volatile alkaline 


53% 


_ New Names, 


Barytic fulphure.. - 

_ Sulphure of barytes. © 
¢ Snlphure of magnefia, 
¢ Magnefian fulphure. 

§ Ammoniacal fulphure. 
? Sulphure of ammoniac. 


Luna cornea : - Muriat of filver. 
M. 

: a Oxyd of bifmuth by the nitric 
Magittery of bifmuth : ae q. | 
Magiftery of lead | - Precipitated oxyd of lead. 
Magittery of fulphur - Precipitated fulphur. 
Magnefia alba a Carbonat of magnefia, 
Magnefia aerated, of Bergman -~ Carbonat of magnefia. 
Magnefia black - Black oxyd of manganefe. 
Magnefia cauftic - Magnefia. 

Magnefia cretaceous =~ Carbonat of magnefia, 


Magnefia éffervefcent - 
Magnefia fluorated “ 
-- Magnefia fparry » il 
Malufit falts ae 
Manganefe - 

— Mafficot : 
Matter of heat ~ 


Matter of fire ~~ 0-9 ow 


Matter pearly of Kerkringius 


Mattercolouring of Pruffianblue 
Mephitized metals, earths, &c. 


Mephitis atmofpherical = 
Mercury ~ f et 
Mercury acetated 9. - 


fe 


Mercurius dulcis ih 


Mercury, white precipitate of 


Mercury ef metals - 
inium ay A AE 
Molybdena “ 
Molybdena, faline compounds of 
Mother water | “h 
Mucilage OVE: 
-. Muriated metals ath! 


Muriated’gold, or reguline falt 78 
fame al 


of gold “ 


Carbonat of magnefia. 
_Fluat of magnefia. 


Fluat of magnefia. 
Malits of potath, of foda, &c. 
Manganefe.. 
Yellow oxyd of lead. 
Caloric. 
This term has been ufed to fig- 
} nify light, caloric, and phlo- 
gilton. oy 
“White oxyd of antimony by 
precipitation. 


Pruffic acid. 


. Carbonats of metals, &c. 


Axzotic gas, 
Mercury. 


~ Acetit of mercury. 


Mild mercurial muriat. 

Mercurial muriat by precipita 
tion. * 

Beccher’s hypothetical principle. 

Red oxyd of lead, or minium. ~ 

Molybdena. eee 

Molybdats. 

Deliquefcent faline refidue, 

Mucus. 

Muriats*of different metals. 


Muriat of golds - 


Lig 
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Natron, or natrum « Carbonat of foda., 
Nitre - | Nitrat of potafh, or nitre 
WNitre ammoniacal “4 Ammoniaca! nitrat. 
Nitre argillaceous > Nitrat of alumine. 

; Nitrat of lim . 
Nitre calcareous * Calcareous nitrat, 
“Nitre cubic - + Nitrat of foda. 
Nitre fixed 2! ~ Carbonat of potafh. 
Nitre lunar S biwey (ah : Nitrat of filver. 
Witre of arfenic . Nitrat of arfenic. 
Nitre of bifmuth - Nitrat of bifmuth, 
WNitre of cobalt - ~ Nitrat of cobalt. 
Nitre of copper - Nitrat of copper. 
Nitre of iron - Nitrat of iron. 
Nitre-of lead: 7". « Nitrat of lead. 
Nitre of magnefia _ Nitrat of magnefia, 
Nitre of manganefe | Nitrat of mang a 
Nitre of nickel -  Nitrat of nickel, 

. ‘Barytic nitrat. 
Nitre of ponderous earth fs 3 ae of aren 
Nitre of filver “ Nitrat of filver, : 
Nitre of tin os ' Nitrat of tin. | : 
Nitre of zinc. _ ab Nitrat of zink.. 
Nitre prifmatic ° Nitrat of potafh, 
Nitre quadrangular “ Nitrat of foda, 
Nitre rhomboidal - .  Nitrat of foda, 
Nitre faturnine _ . Nitrat of lead. 

lg ‘ O. 

Ochre ’ Yellow oxyd of iron. © F 
Oil of lime ual cial Calcareous muriat. . 


Potafh in deliquefcence mixed 


Oil of tartar per diliquium fn with carbonat of potath. | 


Oil of vitriol > Sulphuric acid. 

Oils ethereal = »  Wolatile oils. 

Oils animal “ ~ Wolatile animal oils. 
Oils empyreumatic _ a _ _Empyreumatic oils. - mal 
Oils effential " Volatile oils. ) 

Oils by expreflion - « Fixed ails. 

Oils fat Paid “ Fixed oils. 

Oilsunfuous = Bae Fixed oils. 

Oleum philofophorum «. Fixed empyreumatic oils. 

Ore of antimony - _ Native fulphure of antimony. 


re of tron, o = 
Ore of iron, of maarthes of iron. 


Iron ore, containing phofphat 


— 
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~ Pewter “ = 
Phlogifton | . 
Phofphoric fal ammoniac = 


Phofphoric falt of barytes = 


Phofphoric falt of magnefia 
Phofphoric falt of potafh. + 
Phofphorie falt of toda - 
Phofphorus of Baldwin “ 
Phofphorus of Kunckel - 
Fhofphoras of Sani - 


- Platina . . - 
Plumbago - - 
Pompholix ; - 
Potath - - 
Powder of algaroth . -. 


Powder of Count de Palma 

Powder of Sentinelly - 

Precipitate golden, or purple, ‘of 
Caffius — - 


-Precipitate red | uf 
| Precipitate per'fe _ a 


-Precipitate yellow = 


Precipitate white by the muria- — 
tic acid - 
Principle geidiiy ite - 
Principle aftringent = 
Principle inflammable. 
See Phlogifton. 
Principle mercurial -- 
Principle of charcoal 
Principle forbile of Thadhoek: 


Proffit calcareous = 

~ Pruffit of foda . 
Pyrites of copper fe ‘ 
Pyrites martial - 


Pyrophorus of Homberg + 


Realgar — * Me 
Realgites, falts formed mae) 


aqua regia - 


Pp, 


'. Pruffiat of foda. 
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New Names, 


Alloy of copper and tin ;. pewter. 

Stahl’s hypothetical principle. | 

; Ammoniacal phofphar. 
Phofphat of ammoniac. 
Phofphat barytic. 

¢ Barytic phofphat. | 

Magnelian phofphat. 

Pho!phat of potafh. 

Phofphat’ of foda. 

Dry calcareous nitrit. 

Phofphorus. 

Dry calcareous muriat. 

Platina. 

Carbure of iron. | 

Sublimated oxyd of zink. 

Impure carbonat of potafi. 

3 Oxyd of antimony by the mus 

riatic acid. 

Carbonat of magnefia. 

Carbonat of magnefia. 

Oxyd of gold precipitated. by 
tin. 
Red oxyd of mercury by the 
-’ nitric acid. 

Red oxyd of mercury by fire. 
Yellow oxyd of mercury by the | 

-fulphuric acids 

Muriat of mercury by precipita- 
tion. 

Oxygen. 

Gallic acid. 


Beccher’s hypothetical principle. 
Carbon. 
Oxygen 

Calcareous pruffiat. 

Pruffiat of lime. 


Sulphure of copper. 

Sulphure -of iron. 
Carbonated fulphure of alumine. 
Pyrophorus of Homberg. 


Rei 


Red fulphurated oxyd of arfe~ 


nic. 


Nitro-muriats; 
L. hij 
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Ancient Names. : / New Names. 
| A word ufed to fignify the 
Regulus pea: : ; metallie ilate. in 
Regulus of antimony > Antimony. 
Regulus of arfenic - Arfenic. 
Regulus of cobalt —_—- Cobalt. 
Regulus of manganefe - Manganefe. 
Regulus of molybdena - Molybdena, 
Regulus of fyderit = aike Phofphure of iron. 
Refins - - Refins. 
Ruft of copper - Green oxyd of copper. 
Ruft of iron - Carbonat of iron. 
Pale Counce tal Vitreaus brown fulphurated 
y y oxyd of antimony. 
Dens P 
Saffron of mars bo Oxyd of iron. 
Saffron of mars, aperitive -  Carbonat of iron, 
Saffron of mars, aflringent Brown’ oxyd ofiron, _ 
S : Semi-vitreous fulpharated ox; 
affron of metals - 
yd of antimony. 
Sal PRIN as Ammoniacal muriat. 
Muriat of ammoniac. 
Sala Handle poia @ a Calcareous miriat. 
| Muriat of lime, 
Sal de duobus __ - ‘Sulphat of potath. 
Sal polychreft of Ghee - .. Sulphat ef potath.. 
Sal polychreft of Rochelle Tartrit of foda. 
Sal fode. See Soda. } 
. Salt acetous ammoniacal - habeas V8 
mai 3 Acetit of ammoniacs 
Salt acetous calcareous. - yaaagesbos iia 
ieee Sha Acetit of lime. 
| etit, 
Salt acetous magnefian tf ; pes tie wearer 
Salt acetous mattial SB Acetit of iron. . 
Salt acetous mineral - Acetitlof foda. 
Salt acetous argillaceous) Aluminous acetit. 
Salt acetous of zinc eis » UNeetitof gink. 
Salt ammoniacal cretaceous = = _ Ammoniacal carbonat. 
Salt ammoniacal fixed — = ex alla 
Salt ammoniacal nitrous ‘ Nitrat of ammoniac. 
Salt ammoniacal (fecret of}. Baichat of ; 
Glauber) > phat of ammoniac. 
Salt ammoniacal fedative | Ammoniacal borat, 
Salt amsmoniacal {parry = Fluat of ammoniac. 


Salt ammoniacal vitriolic Ammoniacal fulphat, 


} — OS — se le 
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Ancient Names. New Names. 
ve : 7 Magnefian fulphat. 
Sale a K Sulphat of Lah 
Salt common 6 Muriat of foda. _ 
Salt febrifuge of Sylvius - Muriat of potath. 
Salt fufible of urine - Phofphat of foda and ammoniac, 
Salt, Glauber’s. oe | Sulphat of foda. 


oe Aluminous muriat. 


Salt marine argillaceous = = oy eget 5 AeA 
Salt marine calcareous - Lappanenus muriat. 
nile Muriat of lime. 
é Maognefian muriat. 
Salt marine magnefian “ ) ia: el wacnetd, 
Salt marine of iron * Muriat of iron. 
Salt marine of zinc . -  Muriat of zink. 
Salt native of urine - Phofphat. of foda and ammoniac. 
pigs arteapat, af ak ‘Acidulous arfeniat of potafh. 
Salt of alembroth ~ Ammoniaco-mercurial muriat. 
Salt of amber, obtained by ; Cryftallized fuccinic acid. 
eryftallization . 
roy PAG Ss Bp eae f § Sulphat of iron, ina ftate little 
| @ = known. 
Salt of Epfom - - - Sulphat of magnefia. 
Salt of jupiter: = _ Mariat of tin. 
Salt of milk © - ° Sugar of milk, 
Salt of Scheidfchutz =.) Magnefian fulphat. 
Salt of Sedlitz we tre Sulphat of magnefia. 
Salt of Segner ’ as _  Sebat of potafh. 
Salt of Seignette. Tartrit of foda. 
Salt of forrel . ve Acidulous oxalat of potath. 
Salt of wifdom - Ammoniaco-mercurial muriat. 
Salt of wormwood, common Carbonat of potath. 
Saltpetre - Nitrat of potafh; or nitre. 
Salt reguline of gall via Muriat of gold. 
Salt fedative ~ “ Boracic acid. 
Salt fedative mercurial - Borat of mercury. 
Salt fedative fublimated - Sublimated boracic acid. 
Salt ftanno-nitrous = Nitrat of tin. 
Salt fulphureous of Stahl -  Sulphit of potath. 
Salt vegetable 2 Tartrit of :potath. 
Salt volatile of amber - Sublimated fuccinic acid. — 
Salt, wonderful pearly - ° Superfaturated phofphat of foda, 
Satis “ af Lead. 
Selenit vy Are Sulphat of lime. 
Silver “ bis. . Silver. 
Silver muriated ~- Muriat of filver. 
Silver fupernitrated Ss - Fufed nitrat of filver. 
S : j White fublimated oxyd of an 
now of antimony > - ets 
mony. 


Lai 
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Aacient Names. New Names. 
Soaps acid: ty tare Acid foaps. 
Soaps alkaline “rte cue’ Alkaline foaps. 
Soaps earthy, of Berthollet Earthy foaps. 
Soaps metallic, of Berthollet © Metallic foaps. 
Soap of Starkey i Saponull of potafh. ° 
Soda cauftic am > Soda. 
Soda cretaceous ls _ Carbonat of foda. 


White oxyd of lead by-the 


Spanifh white “as “ : 
acetous acid. 
Spar ammoniacal - Ammoniacal fluat. 
Spar calcareous §— = _ Carbonat of lime. 
Spar fluor. - - Calcareous fluat. 
Spar ponderous - Sulphat of barytes. 
Spirits acid ~ Acids diluted with water. 
Spirit acid of wood - _ Pyroligneous acid. 
Spirit alkaline volatile. —- Ammoniacal gas, 
Spirit ardent = - - Alcohol. one 
Spirit of Mindererus - . Ammoniacal acetit. 
Spirit of nitre Nitric acid diluted with water. 
Spirit of nitre quletkea? - Nitric alcohol, 
Spirit of nitre fuming mi Nitrous acid. 
Spirit of falt - Muriatic acid. 
Spirit of fal ammoniac = Ammoniac. 
Spirit of venus > tv) Acetic’ acid: 
Spirit of vitriol iio tae Sulphuric acid diluted rritiowale?. 
Spirit of wine - Alcohol. 
Spiritus. rector - ‘Aroma. 
Spirit volatile of fal ammoniac Ammoniac diluted with water. 
Spiritus fylveftris, of Helmont Carbonic acid. 
Stone of the bladder - . « Lithic acid. 
Sublimat corrofive  - Corrofive muriat of mercury. 
Sugar - - Sugar. 
_ Sugar candied Le i Cryftallized fugar. 
Sugar of lead bay. "wit .  Acetit of lead. 
Sugar or falt of milk - Sugar of milk. 
Sulphur - ~ Sulphur. 


Orange vivloined Aiigborated 


Sulphur golden of antimony. - oxyd of antimony. 


Syderit - uy _ Phofphat of iron. 
Syderotet of Morveau - Phofphure of iron. 
me | 
Tartar - - Acidulous tartrit of potath. 
‘Tartar ammoniacal - .Ammoniacal tartrit. 
Tartar antimoniated = Antimoniated tartrit of potafl. 
‘Tartar calcareous a Tartrit of lime. 
‘Fartar chalybeated - Ferruginous tartrit of potath. 


) 
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Ancient Names. 


“Tartar cretaceous - 
Tartar crude - “ 
Tartar cupreous = 
Tartar emetic . st 


Tartar of magnefia - @ 


Tartar of potafh - 
Tartar of foda 2 
Tartar martial foluble ——- 


_ ‘Tartar mephitized - 


Tartar mercurial - 
Tartar faturnine 2 
Tartar fparry, or of {par - 
Tartar foluble. - 
Tartar ftibiated m i 
Tartar tartarized, or terra fo- 
liata tartari 
Tartar tartarized, holdin g an- 
timony in folution 
‘Tartar vitriolated Rs 
Tin@ure acrid of tartar = « 
Tin@ures {pirituous = 
Tin o Bi 
Tin muriated " 
Tungftein — - 
Turbith mineral = 


Turbith nitrous 


2s 


Verdegris rs ah 


Verdegris of the fhops - 


. diftilled a 
Venus - . 
Vinegar diftilled  — = } 
Vinegar of faturn -_ = 
Vinegarradical  =— = 
Vitriol ammoniacal _- 
Vitriol blue, or Roman vitriol 
Vitriol green, or copperas | 
Vitriol magnefian - 
Vitriol martial Bo 
Vitriol of antimony a 


' Vitriol of clay, or argile - 
. eit of bifmuth - 


New Names, 


Carbonat of patafh, © 
Tartar. 

Tartrit of copper. 
Antimoniated tartrit of I 
Tartrit of magnefia. 

Tartrit of potath, 

Tartrit of foda. 

Ferruginous tartrit of satel 
Carbonat of potath. 
Mercurial tartrit. 
Tartrit of lead. 
Fluat of potath. 
Tartrit of potath. 


¥ 


_ Antimoniated tartrit of potafh. 


Tartrit of potath. 


Tartrit of potafh fupercom. 

pounded with antimony. 

Sulphat of potafh. 

Alcohol of potath. 

Refinous alcohols. 

Tin. - - 

Muriat of tin. 

Tungftein, or Tungften. 

Hak exyd of mercury by 
the fulphuric acid. 

5 a oxyd of mercury by, 


the nitric acid. 


Green oxyd of copper. 

Acetit of copper, with exer 

of oxyd. 

Cry fiallized acetit of gopper. 
Copper. 
Acetous acid. 
Acetit of lead. 
Acetic acid. 
Ammoniacal fulphat. 
Sulphat of copper. 
Sulphat of iron. 
Sulphat of magnefia, 
Sulphat of iron. 
Sulphat of antimony. 
Sulphat of alumine. 
Sulphat of bifmuth. 
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Ancient Names. New Names. 
Vitriol of cobalt 4 . gitpiee of cobalt. 
Vitriol of copper — = | Sulphat of copper. 
Vitriol of cyprus.) = Sulphat of copper. 
Vitriol of lead © 5 82 Sulphat of lead. 
Vitriol of manganefe: | i ari Sulphat of manganefe. — 
Vitriol of mereury° © = ~—— Sulphat of mercury. 
. Vitriol of nickel) 90" "=! Sulphat of nickel. 
Vitriol of platinn = 9° ss Sullphat of platina. 
Vitriol of potafh ,~ > Sulphat of potath. 
Vitriol of filver "- wo Sulphat of filver. 
Vitriol of foda ° - Sulphat of foda. 
Vitriol of tin 6a -. Sulphat of tin. 
Vitriol of zinc . Sulphat of zink.. 
Vitriol white tate _» Sulphat-of zink. 
3 W. 
Water i Shik Water, 
Waters aérated, or aivaiaiited Water impregneted with 2 
bonic acid. 
Water mercurial - Solution of nitrat of mercury. 
hedacie gue Sulphurated or slats 
: waters. 
Wolfram of Mefl..d’Elhuyar - Tungften. 
Wood philofephical ie Sublimed oxyd of zink. 
Ze 
Zinc - -  Uraink. 


— - 
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—— different kinds of 


G 
Gas, azotic - 
~—- hydrogenous ° 
nitrous ° 
Glucine = 
Gold ~ 
Gum < = 
Gum-refins * 


fi ae 


Hartfhorn : - 
Heat 


chemical effects of 
Helmintology ad 
Honey . 


" I 

Ichthyology fea 
- Ichthyocolla ° 
Tnfufion - 
Inftrument for meafuring the 

heat difengaged from bodies 
Intermediates, ages of - 
Tron i 


Cah oN te - 
Irritability = 
Jet : FS hen Mae ? 
Juice pancreatic - 
gaftric - 
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K 
Kermes | : 
Lead ae ty - 
corneous © - 
Libaviu’s fuming liquor * 
Light - = 
Lime . - 
Litharge 
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Lixiviation © 
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Lane L. Lhe Divifion and Charatters of the Bight Claffes of Animals, by DAUBENTON. 


Pe Neee ME A LS. 


The moit part 
having no Head. 


Having an Head. 


With Noftrils. Without Noftrils. 


. 
Snail 


Without Ears. 


With Ears. 


a ae 


The Heart varioufly formed, 
or unknown. 


Two Ventricles in the Heart. ~One Ventricle in the Heart. 


Anon Hise 3 Blood nearly cold. A whitifh Fluid inftead of 
. : | Blood. 
a ; x ‘ a Admitting in gaa 
Infpiring and expiring the Air frequently. Infpiring and expiring the Arr, | aamiedeme the} we Air i Entrance or 
Spiracula. 


at long intervals. | Air by Gills. | Aperture to 


: H o admit Air. 


Viviparous, Oviparous. 


With Teats. | | Without Teats. 
1ft Order. ad Ordel™ 3d Order. | AE OR et: 5th Order. 6th Order. 4th Order. | 8th Order. 
Ob camvanne: ee | Byes a hate | SERPENTS. | FIsnes. InsEcTs. | Worms. 
Four Feet, and | Fins, and no | Four Feet, and | Scaly, without Scaly, with | we, tee eet nee 
cales. 


peo: | Hair. | Feathered. | no: Hair. 


Feet or Fins. | Fins, 


eh Pieters ny tie 


8 fiom 0.1 


ig Bik & a mye tee - ‘ ; p 
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QUADRUPEDS, 


. 


| 


Without teeth. 


With teeth. 


Taare II 


eae 
= 


"CORD ERs 


CRT SS aes peg as : EE 
ith grinders otlly — ae II. 
Grinders and canine teeth only —~ III. 


Incifive teeth in the lower jaw only — 


* 
% 
| 
| 


Ungulated feet. 


Ungulated feet, and 
two incifive teeth i in - XII, 
each jaw. 


| 


Four incifive teeth in 
each jaw. 


ut 
5 
Four incifive teeth in t 


both jaws. XIV. 


the upper, and fix in 


Incifive teeth in |! 
s 
| the lower jaw. 


Six incifive teeth in 
the upper, and four ¢ XV. 
in the lower jaw. 


Six incifive teeth in i XVI. 


each jaw. 


Six incifive teeth in 


in the lower jaw. 


in the lower jaw. 


the upper, and eight { VE, 


Ten incifive teeth in 
the upper, and eight ¢ XVIII. 


oemrrrmep ETT 
ewer SS 


Quadrupeds, divided according to the Syftem of Brisson. 


‘Fok Git O-N_S. 


Hairy fkin — — 
Scaly — 
Hairy fkin — 

Bony covering or fhell ~~ 
Two long tufks above, and a trunk 
Two long tufks below, and no trunk 


Ruminant, ungulated; fix incifive teeth 


Turned § Fore legs longer than fie legs 


aeunnEEREnnEEEEnenmnEen Tl anemmmmmmmmenter 


GENERA, 


Ramiient rae ee aes Geese ria: legs of equal length *g — Sieg 
ven feet; eight “Ne thi ee ye : 
mecifive ear Turned fideways oe — 
Branched horns —_ — 
No horns —_ — 
The hoof entire — _~ _ 
The hoof cloven — — — 
Three ungulated toes on each foot Nias = 
F Four ungulated toes before, three behind, re Megs ae BE ee ce - 
Four ungulated toes on each foot — = = 
{ ( Prickles on the body —_ ae 
(Tail flat and fcaly — 
He : Long ears — 
Without canine teeth Withe - < Short tail Short ears — 
ithout prickles. } wie x $2 
| Long tail Renna | =: 
l Naked tail — — 
| With eaten ih am rae ae oe on the body les 
prickles — 
Separate toes -— —~ 
A | TER Toes joined by a membrane fo as to form wings 
Separate toes — — 
“vie jy Pay The fore toe joined fo as to form wings 
7 f Four toes on the fore, and five on the hinder feet -— 
| | Five toes on the fore, and four on the hinder feet — 
‘ The toes feparate from ! Five toes on each Firk toe remote from the other —- 
each other, 4 foot, Firft toe near the other —_ -- 
| - | Feet which reft on the heel in walking — ~~ 
L LHooled claws which may be drawn beck and concealed — 
The toes joined together by a membrane — — 


Sey 
Ant-eater . Myrmecophaga. 
Manis . | Pholdotus. 
Sloth .  . Lardigradus. 
Armadillo Cataphratius. 
Elephant Elephas. 
Sea Cow Odebenus. 
Camel Camelus. 
Camelopardalis Girajfa. 
Goat : Hircus. 
Sheep , ries, 
Ox Bos. 
Stag Cervus. 
Muitk Tragulus. 
Horfe Equus. 
Hog Sus. 
Rhinoceros Rhinoceros. 
River Hog Hydrocherus. 
‘Tapir ; Tapirus. 
River Horfe Hippopotamus, 
Porcupine Ayftrix. 
Beaver - -Caftor. 
Hare Mee. 
Coney uniculUus. 
Squirrel . Sewrus, 
Dormoufe Gus. 
Rat : Mus. 
Shrew Moufe Mu/faraneus. 
Hedge Hog =_Erinaceus. 
Ape Sima. 
Preropis. 
Maki Profimia. 
Bat ; Vefpertilio. 
Seal e Phoca. 
Hyeena Hyena, 
og , anis. 
Weezel Muftela. 
Badger Meles, 
Bear Urfus. : 
Cat Felis, 
Otter : Lutra, 
Mole Talpa, 


Opeffum 


Philander. 


| fae 
Li. ee 
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Tas_eE III. The Ornithologic Syfem of BRissON. 


ORDERS. oh Cal Oms: GENERA. 
a NS A ee 


——— > 


pce ad Net 


The beak long and conical, It Galewl 
2 ralgulus. 


r ( amy 
f t f { The beak @rait 5 the upper man- } 
1 | diblethickened,and fomewhat | 
| curved at the point; the nof- : Pigeon Columba: 
I trils half covered with a thick 
| foft membrane. It confilts 
ly. 
obey Sections. Turkey Gallus Pavos 
1. The head ornamented with appendices, } cock and Hen Gallus. 
W g The beak conical and curved. phen Hen gees . 
; It confifts of fi: s rous agOpus. 
U CO ere 2. No appendices on the head. — Partridge Perdix. 
Pheafant Phafianus. 

Hawk . Accipiter. 

1. The bafe of the beak covered with a naked fkin. ¥ Eagle - Aguila, 

: The beak fhort and crooked. Vulture - — Vultur, 

un. ‘ : : Ajo. 

7 It confifts of five genera. Ds us pee beak comer ae feathers turn- 9.) ne.’ oe | 

. The feathers on the bafe of the beak turned iY pee i eee 
ed forward, and covering the noftrils. U Magic Bee 


confilts of fix genera. . The feathers at the bafe of the beak turned noes 
backwards; the noftrils uncovered Oriole 3 7 
> : Bird of Paradife Manucodiata. 
The beak ftrait ; the upper man- 
dible grooved on each fide 
towards the point. It con- 
fits of four genera, 


1. The beak convex above. = Thrufh - Turdus. 


} Butcher Bird Lanius. 


Chatterer - Cotinga. 


2. The beak flattened horizontally towards the . 
bafe, and nearly triangular. - t Fly-catcher - Eo 


_ 
a 
oe. ——) 
= Smee ms) 
tied Hh ee) A 
wb ~ 


| Three toes before, and one behind. — — Vv. 


The beak ftrait, and the man- 
j Vi dibles not grooved. It con- a _ =< re ae . ee 
: fits of two genera. Stasis ¢ Bi 
‘our toes all fe- . € The beak flender, and rather H -  Upupa. 
parate from each J vii. J bent. Itconfiftsoftwogenera. § ee a Ermine 
Thelegsfeather- | other, quite to their f The beak very fmall, flattened 
Sne toe asthe pales horizontally at its bafe, and 
A tecnottntes bake : bent at the point; the open- Goat-fucker Caprimulgus. 
eran tio ve | ing offaie -eonedaprear ler Swallow = Hirundon 
can ger than e head. t con- 
L_ fifts of two genera. 
Tanager - Tangara. — 
ae Py ; Goldfinch - Carduelis. 
he beak conical, and gra- . : ) - Laffer. 
ie dually diminithing to the 1. The two mandibles ftrait. - ee ate % fe aba er 
t point. It confifts of eight Bunting - Emberiza. 
| genera. Coly z Cohus. 
| 2. The two mandibles crofling each other, — rae 5 (ils ap 
p 1a. 
y 2 x. The bess ject thapeds It con- 1. The noftrils uncovered. - = Lark 3 2 Alauda.. 
| WE Ore e gener: 2. The noftrils covered by the feathers at fhe bafe Beccafico + Ficedula. 

Ae ' xr, § The beakwedge-thaped. It con- af dhembeuke ms = Tit-moufe -  Parus. 

r 3 ‘ p 
de fifts of one genus only, i — — —_— , Nothatch - . Sita. 

N- — 

: XII, 5 The beak filiform. It confift 1. The beak curved. ; ‘z q Cc : Certhia. 
that hee they have [ of three genera. vie 2. The beak flattened horizontally, and a little en- } ¢ _ : eee 
me toc eked. and larged at the point; the feet very fhort. Humming Bird Mellifuga. 
spar a Ree 1. The tongue very long and vermiform, but not ¢ Wryneck  - Torguilla. 
ee longer than the beak. - - Wood.-pecker Picus : 

2. The beak very long, quadrangular, and pointed. Tota . Galbula. 
; 3. The beak fomewhat curved, convex at its upper ¢ Barbet Ps Bucco. 
| Two —— before, and two behind. == = XIII Confifting of nine genera. part, and flattened laterally. a U Cuckow - Cuculus. 
G i Pe 
4. The beak fhort and crooked. =' } res - GrotopBebn 
P i : 
; 5. The beak long, and as thick as the head, indent- aa rere 
4 ii Poa : 3 
focal ana a oF each a a Toucan 5 Tucana, 
er 1. The beak fhort, and flattened laterally near the eer Rapicola 
f : ; 7 point. ae = Ae { eS, Be 
a ede ae with the exterior for the {pace of three pha- 2. The beak conical, and indented like a faw; the | wee i tae 
ARE three before, and ata for the {pace of one phalanx: four toes; XIV. == feven genera, end of each mondible bent downwards, pi sais - tee 
| 3- The beak ftrait, and of a moderate length. { eke Upida. 
2 Lodus 
4. The beak curved-and harp. - Be - ‘afte 
) f ? 5. The beak thick, and formed like a f{cythe. Hombill, : Fea 
ae “ before, nong behind ; the beak ftrait, fome * ¢ ; Ot ee 
what flattened horizontally, and curved at the tri ; 
Wings too {mall for Aight. a be a oe point ; the upper part of the head bald and f{caly. oe oe : See 
‘  cocmmemms four genera, = 2. Three toes before. none behind. =p Emu = Rhea. 
3. Three toes before,one behind; the beak long and Fe ee 
aed beth mandibles hocked at the point. Dodo = Raphus. 
| Wo vcaigstsnity: a'teties, s e: ie 1. The beak conical and curved. - Buftard < Og 
ee fourigenctty © = 2. The beak ftrait and thickeft at the point one Wags" “Etimaalatar: 
| point, Oyfter-catcher Ofrralega. 
Plover = Pluivialis. 
- 1. The beak ftrait, and thickeft near the point. | Lapwing = Vantllas. 
. “ a lange a ‘2. The beak a little turned up, and foméwhat flat- pare ; Sasend: 
The lower part eps ight, : tened horizontally. se 7 Teraftone "=. drenarsa. 
of the los eeiiout 3. The beak eonvex above, and flattened laterally. ~ Prati 
oc. 4. The beak ftrait, and flattened laterally. Ai ae ¥ ree 
- allus. 
The b 3 Sandpiper - Tringa. 
5 e beak ftrait and flender. - } Gosenr = Limefa. 
: ; 6. The beak curved in an arc d pe eR 5 
Three toes before, and one behind, a XVII. eee ; 7. The beak ftrait, palm goatee’ bod! di- scone a ois 
—— ghteen genera. lated at its extremity like a {patula. - Spoonbill - Platea. 
8. The beak long and thick. ec = } a ¢ ees 
on - rdea, 
| j 9. The beak hort and thick, the upper mandible Se es ae 
’ in the form of a fpoon. = & Boat bill - Cochleari 
10. The beak fhort and frait, conical at the point; > - egtie' 
the head adorned with a crown of feathers. t Crown Bird Balearica. 
| | 11. The beak conical and curved. - = ‘ piaees - Cariama. 
12. The beak conical, fl tees Anhina, 
ee . cal, flattened at the fides, and the ‘ 
2 vided, aera ree Four toes ; three before and one behind, which are di- 1 The. ot PO Be Season, 
, : e mem : 
The membranes partly divided; the toes foined pers : CV TL enamel PES genera, — firait es as isa pa ne beak § Water-Hen  - Gallinula. 
behind near the anus. 5 j ogether near their bafe; the legs placed 2. The membranes of the toes jagged rai BM tod 
5 = 6 Pp % 
; } XIX. aguas bs 1 a 5 ere . ° Fulica. 
he pe pees Ey ante conpetteds by '« miembrane’s i hanes 1. The beak ftrait and acute. = i : Apel 
chind near the ‘ XX, three genera, — _ 2. The beak flattened at the fides, with tranfverf Se Seeger 
Se Three toes before, conneéted by a b ie 5 =, a ets : pee 
: : mem rane 3 I. The beak ft i i a Ys F 7 : Alea. 
j a one feparate toe behind. ¢ XXI. . ———__ three genera. — § mandible bee ve ig bie Re: { Pinguin - — Sphenifeus. 
‘ 2. Th * * = ai a), ie) Sait Cat. ‘* 
or { Without a pofterior toe. XXII, —_——— one genus - U ples peak Rite mal aaies § Diver > nea 
ee genus, — 7 : aes - Albatrus. 
that is, they ha : ; shearwater. = = -Eufinus. 
that is sey have 3 | The three ee fiiidendiihe ick wae _ 1. The beak bent near its point =/0AS Petrel = Procellaria 
he, i 2 ket is PaeeeG tae UMA Tontth roe | + ————— fix genera. 3 : Avie Bad St a. 
gj 7ith membranes, entire s30ee © legs placed In conneéted behind, fe- ; ’ . G 1 aa Fhe jae 
: : “a ae of we by a mem- Joey from } aie * : 2. The beak flattened at the fides Tees : oe 
} » an brane. the others. | ’ ‘ Oe ee i in plalie 
| fhorter than it, (Beak notindented. XXIV. | ———=th I. oy beak rather cylindrical ; the extremity of piles ep a EES 
i} hree genera, = 5 a ee mandible bent. nS os Merganfer = Merganfer. 
- The beak conve; i i : 
cae Bae its URES part, —— bests Grate " Anfer. 
he 1. The beak acute. juste | ; aon : Gaby a. 
he four toes connected by a membrane. XXV. —m—five genera. ~ sips Bird Poe 
4 2. The beak hooked at t i peeDy “ie See 
| Re POLNgs a ears - \ Phalacrocorax. 
| The legs longer than the body. = pe ; 1. The beak indented, curved in the middle, and ] | ; PRS ieee 
| . = XXVI, ———-——three genera. - the inferior mandible largeft. — - Flamingo - —Phenicopterus, 
2. The beak not indented, 3 a Avofet a Avocetta, 
Courier == Corrira. 
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Taste IV. Lhe Divifion of Oviparous Quadrupeds, by Davzenton. 


( CLASS I. The body covered with a fhell. 
Tortoises. 


~ 


t Confifting of 15 fpecies. 


. f Genus I. Lizards 
: which have the bo- . 

dy fomewhat tu- \ Confifting of 8 fpecies. 

berculated,and the 


z * 
tail flat. 


Genus II. Lizards 
Ry which have the tail 


a Confifting of 12 f{pecies. 
verticillated, 


Genus III. Lizards 


which have thetail 
GLASS. II. The body round, fealy, and 


naked, with a tail. fhorter than the bo- 
dy. 


Confifting of 5 {pecies. 
Lizarps, 


: Genus IV. Lizards 
which have the tail 
round, fcaly, and 
longer than the bo- 


IPAROUS | dy. 


Genus V.. Lizards 
which have ie 


Confifting of 17 fpecies. 


toes on the fore- 
feet, and the body 
foot: 


Confifting of 5 fpecies. 


Genus VI. Winged 


Lizards. he Dragon. 


the body round, 
and tuberculated, 


the legs fhort. 


Genus I. Toads; 
Confifting of 14 {pecies. 


Genus II. Frogs 
CLASS III. The body } which. have the 


Confifting of 11 fpecies. 
naked, without a tail. body long. 


Genus III. Frogs 
which have the 
toes terminating in Confifting of 9 fpecies. 

a broad flat fur- 


a 4 L face. 
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~ Taste V. A Methodical Table of Oviparous Quadrupeds, by M. DE LA CEPEDE. | eS | fae ee 


CLASS I. Oviparous Quadrupeds which have a Tail. CLASS II. Oviparous Quadrupeds which have no Tail. 


sn , a choc ee en: SEP a f 
FIRST GENUS. SECOND GENUS. " FIRST GENUS. SECOND GENUS. THIRD GENUS. 
WATER FROGS. HeRvOsGas; T. OCA DS, 
TOR TOUSES. ITZ AyRED:‘S. (GRENOUILLES.) |. (RAINES) » (CRAPAUDS.) 
; e “cid: The body th d round. 
The body covered with a hard or continuous covering. ; The body without a hard or continuous covering. bie ae accent oy hy es . oe oe Pie Bs ba ae 
anne ee : 


——— || ——____. le 


II. DIVISION continued. I, DIVISION. 


ee 


1. DIVISION. Il. DIVISION. ILI. DIVISION. IV. DIVISION. IV. DIVISION cortinucd. VI. DIVISION. 


‘he toes very unequal, and elongated | The toes very fhort, and nearly equal. Three toes on the fore and hind feet, 


ef a The tail fattened, five toes on the |The tail round, five toes on each foot] The tail reund, five toes on the fore |The tail round, five toes on the fore feet,]The tail round, five toes on the fore feet, 
in the form o: ns, 


fore feet. and fcales raifed on the back in the feet, fealy bands under the belly. with fealy banda under the belly. with fealy bands under the belly. 
form of a-creft or comb. 


SPECIES. | CHARACTERS. SPECIES. CHARACTERS. SPECIES. |_spectes. | CHARACTERS. CHARACTERS. _ SPECIES, “| CHARACTERS. SPECIKS. |_spectis. | CHARACTERS: CHARACTERS. ~spectes. | CHARACTERS. | | SP&CIES. | CHARACTERS. SPECIES. __spgcres, | CHARACTERS. CHARACTERS, speciEs. | CHARACTERS. SPECIES, SPECIES. | CHARACTERS. _ CHARACTERS. "species. | CHARACTERS. SPECIES. | CHARACTERS. 
A fingle tharp| Yellow T. The thellgreen, Four palmated { A pouch under rT he @ . Golounmerays prey, The toes united part of the nails The  {cales Colour green, ( The back green, Cammiontnade A tubercle in 
rie fone) ca Gnienehiniad T. Jaune. 5 with yellow fpots. Crocodi toes on the hind the throat, fcales ae L. with large {cales Camélé three and three,|Marbled L. black, the tail re- Seps. placed one 4boveliCommon F, threeyellowitripes|Green or com- | two yellow ftripes Crapaid’ com- the form of a kid- 
foot ee feet, the colour of raifed inthe Fels Gris, on the neck. AT EEeO and two and twolZ, Marbre. lever by fivelorel the other. Grenouille com-% along the back,] mon Frog. | edged with vio- a ney, above each 
== The covering! ayellowith green.|/guane. of a creft, and by a membrane. gitudinal ridges. sie mune, the two exteriors|Raine verte ou } let, which extend ear. 
sreenfcaly T. ¢ ete green|Soft T. foft, and sf from the head to ey Boloute green. Chaleide. § The {cales dif- being prominent.| commune. from the mouth “ ' 
Scaille verte. 2 {cales onthe {hell T. Molle. any [cales, pro- BCroco- Four palmated | the extremity of . 2 4 large feales be 4 Five yellowith The colour of pofed in rings. to the hinder feet. iereent le Green fpots 
- perly fo called. toes on the hind Uthetail. - a neath the the fees Blue tail. rays upon the dead leaves, with ee 5 eee ere Edged pee ack, 
7 wofharpclaws feet, the colou weue bleue. back, the tail Wl nd b] ki 7 a black {Spot on|Hunch backe : and fever: 
de oped: re each hind foot. The covering Croce Boir. black. ‘ Bafilifk, { A pouch upor The tai tail hi blue. Roguet. th hae 2 feck : eee ~ ae fide ee FE. i Reiser 4 ed together. 
very convex, the Ba/jilic. the head. nifhed with very — Tmenibranconesch 4 cE e eyes and thelR. Boffue. fe GiecnMenes ae 
An elevatedtu- es T. bordersverybroad, Four palmated long {cales, ter-|Azure 1 Pointed {cales, fide of the extre- fore, paws. Rayon Be. j Green lines in 
YT. Naficorne. bercle on the recquee the toes covered toes on the hind A very elevat-|Cordy/e. minating in long|L. Azure. the back blue. mity of the toes. Brora Colour brown, the form of radii. 
nofe, by a membrane. ||Gavza/. feet, the jaws ve-|Creft bearing \ edmembrane and fpikes, © which ; Warts on the by rer tubercles under : 
Ty narrow andj L. a kind of -fealy form large fef iY Thecolourgrey, Thecolour green, VII. DIVISION. Pluvial F, body, the pofte- the feet. The tkin {mooth, 
The feales of Yellow radii, long. L. Porte créte, | creft above the tooned rings. |Grifon. withreddith{pots, Red throat. Arediyelcl= ane ; : G. Pluviale. rior part being : Brown T. large brown fpots, 
oe the fhell placed a which unite upon tail. wartsonthe body.|&2uge Gorge. P ger the throat. Membranes in the form of wings. dotted beneath. Colaaeet cateete Colour white or|C. Brun, a falfe nail under 
one over the o r ts each feale in allwrys eat, Five palmated iH LL f The tail pre- Re. Rekemea pale, blueifh ath- the palm of the 
ther like tiles. ie centre of the famel| p Y Queue. toes on the hind f¢  Raifed feales Ir. Hesaes fenting fix very A callofity up f The colour SPECIES. | CHARAGTERS. Colour black. Tail coloured bands on hind foot. 
she a colour. Be " Cfeet. above the aper- el Soa ( prominengridges, Wale on the occiput, a | grey, mixed with Three long the upper part of) the abdomen. 
The coveringof eA ture of the ears, pat | . fold underneath|oitreous L. Mecsnayageaehahe Semced. pouches the body rough, Three yellow 
: the confiftence of The feales whit- { Five feparate Caléote 3 | and fromthe head The colour the throat. L. Goitreux. | vered ‘with fmall}2747- underneath thel|G- Sovnante. with pea 5a age on : ae Soy on ines . e aii 
Luth, leather, and hay- ifh.exhibiting ve- | toes on the hind , to the middle of grey or green, reddifh grains un- raat. points, a tranfver-|R. Fluteu/e. the back. alamute. along the back, 
ing five ridges rynarrowblackifh|| Dragon. feet, raifed f{cales the back, the up-| 4merva. without large Two folds be- 8 der the iicor fal fold under the two falfe nails un- 
lengthw ays. ~ (Rough -‘Tor- Ips thofeofthe||Dragonne. jing the form of a per part of the {cales under the neath the throat Lthroat. { Colour yellow, dereach fore foot. 
toife. etry : . i i j 
ix Raboteu/e. aimee So i. a, ick enim | ne a snheraqctee Gael Tégutxin Pee pee of Boniered it A border on/Orange coloure Se he ee Fire - coloured The back of a 
the breatt - plate — The feales raif- Three white!” 2. points behind the , the body. i Bane J ac fide of the . ed F, on each fide of 3 es ig aes deep perth 
= feftooned before. Separate toes ed in the form of rays and three opening of the ody. - Orangée. the back, which|C. Couleur de ) inclining to olive, 
De each foot, the a.crefpabave tele Lyon. black raysoneach Lears. Triangular The extremity VIII. DIVISION. . is cece dj-| feu. with black fpots. 
The covering | feales oval, fur- anterior part of fide of the back. h € upper part verfified with red. 
| coieciier in the Tupi: 2 j rounded with ve- A r the here thofe -_ fine q Four yellow Ve i Saheb ead tad Threepr four toes on the fore feet, four Reticular F. of the body vein. Tubercles_re- 
pea Tor- form of a heart, upinamoi. ry {mall tuber-\“877* which ornament From ven to Aigirrts rayson the backs! /azre, fided pyramid. five tocs on the hindsfeets G. Réticulaire. ed, the toes fepa- The colour red, Poftulous T. fembling . thorns 
II, DIVISION. ages ee li { the edges of the |cles, and not the hinder part of Faeeee hitith rate. Red F. and fometimes C. Puftuleux. ee the atte puf- 
EB Cce. | covering — very | raifed in the form the head turn- TGHORHE bands upon the The whole bo Two ftripes off__~_ MRCres. at] CHARACTERS. | R. Rouge. two yellow ftripes tules on the back. 
The toes very fhort, and nearly equal. [much indented. Lof a creft. ed towards the} 74/7” 4 back, the thighs dy covered with| Double adirtyy ellow,and|Land Sala- The tail round,|! Bird’s Foot. The 10 toes of along the back. As ae caeae 
= : = J mouth. | {potted with Stedton. fharp tubercles, |Striped L. fix rows of black-| mander. yellow fpots Pisthe-diOte. ae oe ae Cone rhe thee 
SPECIES | _ CHARACTERS. Covering very | : prominent L white. the tail covered|o,4/e Raie. ifh points upon|Sa/amandre marked with y a memora > h 
he GANbitek oases Te convex,the {cales ridge over the ; with indented the back. tervefire. black points. eS : ye die bee a Eee: 
~ th, radiated PSyess and the rings. urrowe . Gortreux. es oO e 
Mudd Tor fae ftriated on]T. Bo nbé x greenil z - : ee 
toife, their circumfe- a Pe yellow, thei. Sourcilleute. J feels seed eas Note. We have not feen the hexagon, Small fealy Thetailhaving|| Armed Shoul- ee fag ae eee joined toge 
Te Sag OE pencetandidotted breaft-plate oval. the form of acreft but we prefume that it has fealy bands on ( The whole bo- plates at the ex-|Flat-tailed S. Ja vertical mem-|_ der. houlder,four large A 
+ Dourveuse. ‘ g 200 GOLTE | from the head to the belly ; if it has not, it muft be placed ] dy covered with Sputateur. tremities of thelg. /ate. ) brane above andl Kpau/e arm knobs on the pol ree 
at the centre. fr ‘Thelealesof the the extremity a in the fourth divifion, after the Teguixin. | fcales placed aren ae a queucp. Beneath: paule ar Cee | teas part sAthe etal aime A longitudinal 
grits : the tail. F each other like Lbody. pale and indented 
Round T. { The thell flat | covering — varie- L ISatirara7 a: iG es he Boake 
SO yequilien T. J gated with black, 2 toot ‘dlates.. the. te ee : eee nator B and on the back, 
Ty Bye: aa eat Vermillon. 4 white, ~ purple. Forked head. Two eminen- | upperjaw further Punétuated S+ ) white fpots i Lowing (or Tubercles un- 5 C. Boffu. which is convex. 
The thell flat | greenith, and yel- Téte fourchue. U cesuponthe head. advanced than} Note. As we have not feen the bluelS, Ponuée. the:back. bull) F: der all the pha- 
Terrapene. ee mer bed a | low. Bee ee Reaba eo en Se the lower. tail, the grifon, the umber, nor the G. Mugiffante. | langes of the toes. f The head very 


folded lizards, we can only prefume, 


A membrane 


large and very flat, 


from the defcriptions of authors, that 


Four yellow : 
Thetailaslong The covering Large toes under the throat, i a a if The whole bo |thefe five lizards have nov fealy bands Four Stripes. ftripes on the The head tri- Ppa. < the eyes very {mall 
i. ihe, thell Awe Short-tailed fcolloped before, Large eee the laft articula- I. DIVISION, II. DIVISION. | dy covered with|on the belly. If they have, they muft Quatre Rates. _back. Pearly F, angular,fmallred- | and at a great dif- 
Serpentine T. } pofterior part of Lortoife. the fcalesftriated a | tionbutonethick- Two fore feet. Two hind feet. fcales placed over ace eS eye Pee -— G. Pertée. difh grains on the tance from each 
TZ. Serpentine. 4 which appearseut FE. Gourte 1 at the edge, and erthan the others. A ee a eee 4 ‘each other like Large feales body. | other. 
| into five acute Queue. | dotted in the Bi SPECIES. | CHARACTERS.| SPECIES. | CHARACTERS. Mabouya. 4 roof flates, _the Sarroubé: and bended claws = 
L points. L middle. ty Two large “—— pRaeinas ao eee lowerjaw proje@- beneath the toes. The colour The upper eye» 
blackith fpots up- | Be a ey : re ike ing astar asthe up- SS 4 ; greenifh fpotted, Horned T. lids . very much 
Reddith T The head and|Chagrin Tor. § The dife bony,]|/- imac onthe fhoulders. Bipede on the “belly, enstietoalte pe ee Three toes on} Jeet ee hime see Pires io he ecg 
ae BY Stomach ase T. Chagrinée. (and chagrined. wood Cannelé, | entire rings on | body, the au Ler than the body. V. DIVISION. Three toes. the fore feet, four ey ftriated of an acute cone, 
F gedire. Qa vellow. A aa : Pee pee | the tail, which|She/topu. } ditory  aper The ok Trois Doigts. ) toes on the hind ehind. ae 
Ruddy T pe ieschatier | of th bod eee Lis very Mort. fie. tures confider- e whole bo-lrhe toes covered underneath with large feet. F eexiueriea & ck 
( The carapax}—UCty 7 y, the covering F of the body fold- able he dy covered with] {cales placed over each other like roof PuOUE Gt: five interfperfed wit 
| raifed by three T. Rouffatre. ) flattened, and the urrowed L. 4 ed and raifed in ROLY REL RE, Ue {cales placedover] fates, Laced F. raifed longitudi- Agua. reddifh fpots, and 
‘ longitudinal ridg- fcales thin. L, Sitloné, ridges, the upper ae at leaft as Gilded L each other like G. Galonnée. nal lines on the almoft of the co- 
Scorpion. ae the Aca: ae | part of the tail eee as the Vaio r roof flates,a whit- spEcIES, | CHARACTERS. back, lour of fire. 
T. Scorpion. dle {cales of the The colour | railed by adouble = : ifh ftreak on each Tubercles un- 
| difeverylong,the|Blackith T. rae blackith, prominence. fide of the back, |der the thighs, The back mar- 
L breaft-plate oval. Noirdtre. the fcales thick, the tail longer very {mall {cales, bled with red,and 
+85 ae foft to than the body. Gecko. difpofed awontc. Marbled T. a dirty yellow co- 
the touch, 


C. Marbre. lour, the belly yel- 


Thebatevaseas [tail low, fpotted with 
| Tapaye. and covered with Bs S black, 
; (harp points, The under part 
| Si See wr a | eeceartee } eat thigh an. , Pola mens fpot- 
Striated I, 1x yellowitripes out tubercles, ; ed with brown, 
| : iated L, uponthehead,five Noify T. - J} the thoulders raif- 
Strté, yellow ftripes on The under pari C, Criard, ed, and very po- 


the a rous, five toes on 


of thebodyand of Leach foot 


Flat head. Ee very flat, 


Bailie feales in 

Marbled L, ve form of {mall 
L. Marbre, ae under the 
(throat, the upper 


E part 
(SS SL aaa isan crea mers nine Ee 


Téte plate. the tail furnithed 
with a membrane 
on each fide. 


a! 


eel he ni enolate 


OER vit 7 
hues en MX VX ‘od . 
ba ee qa 


verve saceiadipidibscnentins PESO | 
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Taste VI. The Divifion of Serpents, by DAUBENTON. * 


Genus I. 


Rattle-fnakes; or fuch as have a Rattle at | . 
the extremity of the tail. It confifts of four {pecies. 
Crotalus, Linnei. 


a 


Genus II. Serpents which have large fcales (Scuta) be- ~ 
neath the body and tail ; without a Rattle. 
Boa, Linn. 


It confifts ef ten {pecies. 


Genus III. Serpents which have large f{cales (Scuta) 
beneath the body, and fmall {fcales 
(Squamze) beneath the tail. 
Coluber, Linn. 


It confifts of ninety-fix fpecies. 


the body and tail. It confifts of thirceen fpecies. 


Anguis, Linn, 


Genus V. Serpents which have the body divided into 
annuli or rings. 


Amphifbeena, Linn, 


It confifts of two fpecies. 


Genus VI. Serpents which have the fkin naked and 
fmooth. 
Cecilia, Linn 


It confifts of two {pecies. 


( 
| 

Og ite Sea hN Ay S. . 
Genus IV. Serpents which Lee {mall {cales beneath t 


FISHES 


HAVE 


Sr SER OPEB pen cen! RRR eee a ee ae 


| 
: 
| 
: 
| 
| 


EITHER 


The gills perfe& 


The oe Bere 


; 
| 


| 
| 


i 
| 


Clafs I 


pay fins fapported by {mall bones. 


Clafs II. 


Clafs III. 


ACANTHOPTERYGI. 


MaA.acorrerycil. 
The fins foft, and without bones, 


BRONCHIOSTEGI. 


| 


Order I. 


Order II. 


the neck. 


’ 
/ 


, Order III. Theacici. 
The ventral fins ei beneath 


the breaft. 


Order IV. ae 
The ventral fins placed beneath 


the abdomen. ° 


Order I. Apodes. 
Order IJ. Jugulares. 
Thoracici. 


OrderIV. Abdominales. 


Order I. Apodes. 
Order II. Jugulares. 
Order [JI. 'Thoracici. 


L Order IV. Abdominales. 


Apodes. 
The ventral fins wantinr. 


Jugulares 
The belly-fins placed beeath 


b 
| 
| 


~ea 


«2 © Trichiurus. 


TQ ees 
2. Sword-fifh - Aphias. 
3° - Ophidium. 
1. Weveer - Trachinus. 
Oy — - Uranofque. 
3. Dragonet - Callyonymus. 
4. Blenny - Blennins. 
1. Goby - Gobws. 
2. - Cepola. 
3. Dolphin - Coryphena. 
4. Mackrel - Scomber. 
5. Wraffe - Labrus. 
6. Gilthead - Sparus. 
a —_— .- Chétodon. 
8. aoe fs ana. 
Bee Perene = Perea. 
o. Father Lather Scorpena. j 
tr. Sarmullet ~ Mudllus. 
12. Gurnard - Trigla. 
. Bull-head - Cottus. 
. Doree « “52eur. 


S Trachipterus. 


e Seacleback Gaflerofteus, 


1. Catfith - Stlurus. 

2. Mullet - Mugil, 

a. - Polynemus. 
.—— Theutys. 
5. = laps. 

1. Eel & Murena. 

2. Gymnotus = Gymnotus. 
3. Wolf-fihh - aarhichas. 
Ae ~—_— .=  fFomatens. 
5. Launce - 4mmodytes, 
Le -  Lepadogafter. 
2. Cod ai Gadus, 

1. Flounder - ~ Pleurone&es, 
2. Sucking-fith Echeners. 

3. ——-— (- Lepidopus. 


- JLortcaria. 


ii 

2. Atherine - <Atherina, 
3. Salmon - Salmo. 

4e am eS CFifiularia. 
e. Pike - Efox. 

6. Argentine - Argentina, 

7. Herring ~ Clupea. 

8. Flying-fifh - Exocetus, 
9. Carp - Cyprinus. 
to. Loche - Cobitis, 
Il. - Amia. 

12. e Mormyrus. 
1. Pipe-fith + Syngnathus. 
2. Balifles - Balifles. 
ey - Ofracion 
4. - Tetraodon. 
5. Sun-fith + Diodon. 

1. Angler = Lophius. 

1. Lump-fith - Cyclopterus. 
Ze - — Centrifcus. 
2. - Pegafus. 


ag ere meen 


ell 


~ 


Tasre VIII. The Entomologic Method of Guderray: 


ty. 


* 


SECTIONS. ; 
Bee ea eee ORDERS. . 
2 ite fons ENERA.  SEGTIONS. ARTICUEG * GENERA. 
OE a -- A r A - f 7 
| [ Platycerus. a= ———— ee, 
or Ptilinus, - « ( Cicada. 
Scarabeus. Cimex. 
| Copris. Naucoris. 
Attelabus. Il, .. +. Hempyt Notoneéla. 
| Dermeffes. H pice ae whofe upper wings are half crultaceous, half } Corixa. 
| Byrrhus. , ae ay . «19s . ip me . oe ev rey . « |) Hepa. 
ph as j Pfylla. 
vane ted Z : tfela, Aphis. 
. , Either five articulations to all the feet, fuch as the Polis. : ee 
Cucujus. ne ee eee 
oper Papilio. 
uprefits. hate 7 aot : Sphinx. 
Bruchus. die Tnfe&ts with four farinaceous wings, . = « © © «© «© * © « « Pegs. 
Lampyris. Phalena. 
| Cicindela. a Tine. 
| Omalyfus. 
Hydrophylus. f . Three articulations to the feet Libellula. 
Dytieus. rat : i a 0 Perla. 
Garinen. ...« Four articulations to the feet, , Ruphidia. 
Melolontha. Ephemera. 
Prionus, Phryganea. 
: erambix. a Hemerobius. 
Leplura,« z Formicaleo 
| IV... « + Infe@s with four nak ‘ 
: St : é our naked + P 3 
I..;... Either the thell is hard, and 1 Tate membranaceous wings. pe 
covers the whole abdomen ; Cryptoc he Ill. . . Five articulati 1 Wencsrs 
enditimbiicet have ; | Boca e alus culations to the feet, . { ie a 
Altica. Cynips. 
tt: II. ..., Or, four articulations to all the feet, fuch as the ee igen 
ry omela. ULOPPUS. 
, Coleoptera, or Milabris, eine 
nfeéts with crufta- Rhinomacer. Velpa. 
ceous thells over Curculio Apis. 
their wings. . | Boftrichus. BR a ee eee eee 
| Clerus. 
| Anthribus, { Ooftrus. 
| | Scolytus. _ Tabanus, 
| Coffida. di lus. 
; Anafpis. tratiomys. 
Ill, .... Or, three articulations to all the feet, fuch as . . S Coccinella. a | Mujed. ~ 
at Tritoma. VV... «+ Infe&s with two wings, . . - eae 
ae rR ep os eae Sen Volucella. 
| = Pyrochroa. Nemotelus. 
- ++ «. Or, five articulations in the two firft pair of feet 2 Cantharis. peat 
and four only in the hinder pair, fuch as DP Oe ae Lyppobofca. 
‘| Mordella. Tipula. 
| Notoxus. : Bibio. 
u L Cerocoma. . ee eee ee 
‘ 1 Hither five articulatic p Pedieulus. 
. A ea lations to all tk raph yl: 
Bile... as Saker ‘3 a, and co- oe +...» Or four articulations re panes Pat sce . Pet be 
v yar Races * . = Cn bf ivecyadaus, . 
eck ea ae oe oe abdo- * = : a three articulations to all the feet, . . Forjicula. Pulex. 
| 3 ect have. . . Or five articulations to the two firft pair of feet Chelifer 
and four to the latter, > 5 Meloe. eee 
- Phalangium. 
| 1 » Either five articul: ations to the two firft pair of feet, Vik. wee minicAs without wings ~ «> © (sess NRE: 2 pee 
7 5 and four only to the latter, . . . . « Blaita, st fe “he Monoculus 
| III... .. The fell is foft, and their pape Mager ee ee yretions fo all Hee seen, + Trips. ‘ Binoculus. 
decthavesn meses Vc Ill. » Or three articulations to all the feet, . . Grylls. a Shapes 
ane Ar nen Getourattiaulats Aecrydium. aifcus. 
HL eas mae ies area to as fhe feet, Oa Locufta. a Afellus. 
—— EEN eo Mantes. ea 
ulus. 
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Taste IX. Lxhibiting the Curicat NoMENcLaTURE propofed by Mcfheurs Ds Morveau, Lavorsrer, BertHoLier, and De Founcroy, in May 1787. 
—- rade VI. 


THE §8AME PRIMARY SUBSTANCES 
COMBINED WITH OTHER SUBS'TAN- 
~ GES, BUL NO ACIDIFIED. 


I. If. 


SUBSTANCES THAT HAVE NOT BEEN] THE SAME SUBSTANCES REDUCED 
YET DECOMPOSED. INTO THE STATE OF GAS BY THE 
ADDITION OF CALORIC, 


Va 


THESE OXYGENATED SUBSTANCES 
' NEUTRALIZED BY THE AD. 
DITION OF BASES. od 


lL Vv = 


THE SAME SUBSTANCES ‘COMBINED THE SAME SUBSTANCES IN AN? OXY- 
WITH OXYGEN. GENATED GASEOUS STATE. 


NAMES NEWLY INVENT- NAMES Ly INVENT- TEN : ; : NAMES NEWLY INVENT- _. | NAMES NEWLY INVENT: 
¥ ANCIENT NAMES. Ree ee LR NTE CANC ROUEN Dees eee Oe NE NAMES NEWEX INVENT GaieoreNT MANES. ANCIENT NAMES, ¥ ANCIENT NAMES, 


if ED OR ADOPTED. ED OR ADOPTED, ED OR ADOPTED. ED OR ADOPTED, 
Light - - _ —_ —s a — ns = = _— — i — 
Caloric - - Latent héat, or matter — = _ as = — — — a ad 
of heat. 
3 Oxygen - - The baje of vital air. | Oxygenons gas. VB. It iPicated, or vi- —_ = —_ a i a 


ED OR ADOPTED. 


U Hydrogen. 


appears that light con- 
tributes to the reduc- 
tion of oxygen into a 
gafeous ftate. 


tal at. 


ANCIENT NAMES. 


ED OR ADOPTED. 


The bafe of tn, lammable | Hydrogenous gas. Inflammable gas Water. Water. —s — _ _ 
gas. 
5 Azot, or the radical The ba/e of phlogifticat-| Gas azot. Phlogificated air, | The bale of nitrous gas. The bafe of nitrous gas. | Nitrous gas. = _ Nitrat of potath. Common nitre. 
principle of the ni- ed air, or of atmo- atmajpheric mephitis- | Nitric acid, White nitrous acid. Nitrous acid gas. of foda, &c. Cubic nitre. 
tric acid. Jpheric mephitis. With an exce/s of axot, F 
Nitrous acid. Fuming nitrous acid. Nitrit of potafh. ; 
6 Carbon, or the radical Pure coal. —_ — Carbonic acid. Fixed air, or cretaceous | Carbanic acid gas. Fixed air, mephitic air. Carbo of lime. Chalk. Carbure of iron. Plumbago. 
principle of the car- atid. - “4 potty &c. Effervefcent alkalis. 
: benic acid. nate lof iron, &c. Ruf of iron, ec. , bs: 
| ulphur, or the radical _ = ~_ - 3 ritriolie acid. as of iron. adlitious iron pyrites, 
printiple of the ful- eepsane a Palrieheges of potath. Fitriolated tartar. Sulphaef of antimony Antimony. a 
phuric acid. 4 i ie! aati of lead. Galena. 
Sulphat_ Serine elenites Sulph. hydrogenousgas. Hepatic gas. 
of alumine. Alum. Sulphure of potath : 
of barytes.  Ponderous fpars 1 fstavee t Alkal. livers of fulphur 
of iron, &c.  Filriol of iron Seay pitloda. =. ar 
With lefs oxygen, ; Jie J Alkal. fulphures with Metallic livers of Jul- 
| Sulphureous acid. Sulphureous acid. Sulphureous acid gas. Sulphureots acid gas. | Sulphit of potafh, &c. — Stahl's/ulphureous/alt. mate fufpended in phur. 

Alkaline fulphure with Liver of /ulphur with 
sarbonaceous matters carbonaceous matters 
fufpended in it. Sufpended in it. 

Phofphorifed hydrogen- P’ha/phoric gas. 

8 Phofphor, oy the ra- = - = Phofphoric acid. Phofphoric acid. — _ Phofphat of foda. Phofphoric falt, ous gas. 
dical principle of the bafe of natrum. Phofphure of iron. Syderite. 
phofphoric acid. Calcareous phofphat. Earth of bones. - 
With a fnaller propor- Superfaturated phof- Haupt *s fal perlatam. ’ 
tion of oxygen, Fuming, or volatile phat of foda. 
, 4 Ns Phofphorous acid. phofphoric acid. Phofphit of potafh, &c. 
9 Radical principle of ees tas _ Muriatic acid. - Marine acid. Muriatic acid gas. Marine acid gas. Muriat of potafh. Febrifugefalt of Sylvius | 
the muriatic acid. With an exce/s of oxy- Mauriat of foda. Marine falt. 
gen. Calcareous nmriat, &c. Calcareous marine falt. 
Ammoniacal muriat, Sal ammeniac. 
Oxygenated muriatic Dephlogi/ticated ma- Oxygenated muriatic Dephiozificated marine Oxygenated muriat of 
. acid. rine acid. acid gas. acid gas. foda, &c. 
10 Radical principle of a _ _ Boracic acid, Sedative falt. = <= Borat fuperfaturated Common borax. 
- the boracic acid. ‘ with foda, or borax. 
g Borat of foda, &c. foda 
< faturated with the acid. 
pe ie Radicat principle of = = - Fluoric acid. Acid of fpar. Fluoric acid gas. Spathofe gas. Fluat of lime, &c. Fluor fpar. 
i) the fluoric acid. — Se 3 
12 {24 Radical principle of — _ _- Succinic acid. Volatile falt of amber. ak Ao Succinat of foda, &c. 
= | the fuccinic acid. 
33}4 | Radical principle of — _ _ Acetous acid. = Difiilled vinegar. = pee ‘of potafh. Terra foliata tartari 
sj the acetic acid. of foda. Mineral terra foliata. 
Aceut of lime. — Calcareous acetous fait. 
ofammoniac. Spirit of Mendererus. 
of lead. Saccharum faturni. 
With more oxyger. of copper. Ferdegris. 
Acetic acid. © Radical vinegar. = a Acetat of foda, &c. 
14 Radical principle of — _ - Tartareous acid. = Acidulous tartarit of Cream of tartar. 
the tartareous acid. potath. . 
Tartarit of potath. Fegetable fait. 
Tartarit of foda, &c. Salt of Seignette. 
1S Radical principle of _ — _ Pyro.tartareous acid. Empyreumatic tartare- ae ah Pyro-tartarit of lime. = 
the pyro-tartareous ous acid, or fpirit of Pyro-tartarit of iron, 
| acid. tartar. &e. 
16 Radical principle of — — _ Oxalic acid. Saccharine acid. = =a Acidulous.oxalat of Salt of Sorrel. 
| the oxalic acid. potafh. 
Oxalat of lime. 
| " of foda, &c. 
17 Radical principle of - oe _ Gallic acid, . Afringent principle. = =) Gallat of foda. — 
| the gallic acid. > t of magnefia. 
of iron, &c. 
18 | Radical principle of — — some Citric acid. - Lemon juice. =< rae Citrat of potafh. Terra foliata with le- 
] the citric acid. of lead, &c. mon juice. 
29 | Radical principle of _ a =_ Malic acid. - Acid of apples. =, os Malat of lime, &c. —_ 
the malic acid. 
20 | Radical principle of os moe == Benzoic acid. = Flowers of benxoin. =_— — Aluminous benzoat. =a 
the benzoic acid. Benzoat of iron, &c. 
21 | Radical principle of the - — = Pyro-ligneous acid. Spirit of wood, _ = Pyro-lignit of lime. _ 
pyro-ligneous acid. Pyro-lignit of zink, &c. 
22 | Radical principle of _ = ass Pyro-mucous acid: Spirit of honey, fugar, - — Pyro- mucitofmagnefia. — 
the pyro-mucous a- &e. Ammoniacal, &c, pyro= 
cid. . mucit. 
23 Radical principle of _ C= =a Camphoric acid. _ _ Pe, Camphorat of foda, — 
the camphoric acid. ; &e. 
24 Radical principle of Led ar] = Ladtic acid. Acid of milk. _- = Lactat of lime, &c. —_ 
the laétic acid. * ; 
25 Radical principle of the — = Ss SaccholaAic acid. Acid of fugar of mitk. = = Saccholaétat of iron, — 
faccholactic acid. &e. 
26 Radical principle of —_ i - Formic acid. - Acid of ants. ~ inn Ammoniacal, &c. for- Spirit of magnanimity. 
the formic acid. miat. 
27 Radical principle of _ aot _ Pruffic acid. - Colouring matter of ~ pee Pruffiat of potafh, &c. Phlogificated alkali, or 
| aa Pruffic acid. Pruffian biue. 2 Pruffian alkali. 
Pruffiat of iron, &c. Pruffian blue. 
28 | Radical principle . of pot = = Sebacic acid. - Acid of greafe. — as Sebat of lime, &c. ? = 
the febacic acid. ¢ 
5 | Radical principle of — == = Lithic acid. Stone in the bladder. _ = Lithiat of foda, &c. od 
2 | the lithic*acid. ‘ : 
= Radical principle of — — — Bombic acid. Acid of the filk-worm. — per Bombiat of iron, &c. — 
3 L the bombic acid. 
OXYDS WITH VARIOUS BASES *, 
ae [i Aytenie - Regulus of arfenic. = = Oxyd of arfenic. White arfenie, or caix Yell fulphurated 3 Arfeniat of potath, &c. Macguer’s arfenical Alloy of arfenic and Arfenicated tin. 
3 Pith more oxygen: of arfenic. hah oxydiee Orpiment. neutral falt. tin. x 
Arfenic acid. Arfenical acid. 2 arlenic. Realgar. Arfeniat of copper. _- 
Arfenicaloxyd of potafh. Liver of arfenic. 
32 | Molybdena. - = ow = Slee ee a Calx of molybdena. Sulphure of Malpaeies rt og Molybdat. = Alloy, &c, x 7 
33 Tungften. - = = = aie of a piten. Yellow calx of tungflen. = 22 Calcareous tupgftat. Swedijh tungften. Alloy, &c. os 
aunitic acid, 
434 | Manganefe. - Regulus of mangane/e. a - Wate assaf Mangane/e. as = = = ele of manganefe = 
| ack f and iron. 
Vitreous § Manganck 
435 Nickel. - = — = Oxyd of nickel. Calx of nickel. — —_ J Alloy of nickel, &c, — 
36 Cobalt. - Regulus of cobalt. s 7 Grey ene of Calx of cobalt. Alkaline cobaltic Precipitates oe cobalt cd = Alloy, &e. as 
Vitreous § cobalt. oxyds. again difolued by al- 
: ‘ . kalis. 
37 Bifmuth. = _ = = White Magiftery of bifmuth, Sulphurated oxyd of Bi/muth precipitated by _ — Alloy, &c. — 
oxyd of or white paint. bifmuth, liver of fulphur. 
Yellow bifmuth. Yellow calx of bifmuth. 
Vitreous . Clafs of bifinuth. > I — 2 . 
33 |4 | Antimony. - Regulus of antimony. = - (bythe nitrous Diaphoretic antimony. Grey cistacteet Grey cal of antimony. Fe B.S Alloy, Be - = 
2G ; acid, . {Red P d of CC Kermes mineral. 
ze White | by the muria- Powder of Algarotti. Orange oxyd 0 Golden fulphur. 
é oxyd 4 tic acid, Vitreous ) Amory Glafs and liver of anti- 
3 2 of anti- | fublimated. Flowers, or fnow of mony. 
A « many antimony. Alkaline oxyd of an- ? . 
Z vitreous. Glafs of regulus of an-\  timony: i ad 3 
3 par Ae timony. 
Zink. - ae = _~ xyd of zink. Calx of xine. Sulphurated oxyd si . M Sas 
39 15 Sublimated oxyd of , Flowers of xinc, pom- ee “kg es 24 pone id *F hy Alloy, &e. ‘ =. 
P I -s oe 3 ne sen " . 4 Sactitious plende. \ ie 
ron. - _ _— . ‘artial ethiops. Su ox f ‘ ‘ 
* Retny Afiringent faffron of aenorated Pes T ai ced Alloy, &c. _ 
2 Mars. 
41 Tin. - _ _ White oxyd of tin. Calx, or putty of tin. | Yellow fulphurated Aurum mujffivum. > Hoy, & : 
ean K Whit Coruf bite Jeba oxyd of tin. = Alloy, &c. _ 
2 ea - _- = _ ite ‘erufe, or white lead. |Sulphurated oxyd’ ale 
- Yellow ( oxyd of Maffcot. ee py tas a a Alloy, &c. = 
Red lead. Minium. 
i Litharge. ¢ 
43 Copper. = a - - € Brown calx of copper. | Aromoniacal oxyd of aie ‘ 
Green ( oxyd of Green calx if cate copper. “a > = Alloy, Ke. a 
copper. or verdegris. A 
4 Fini Se ag “es f 
44 ercury. - = _ —_ acki thiops per fe. fulphurated . A | 3 
Yellow eee Turbith mineral. Black ai of LE thiops mineral. _ _ Alloy cr amalgam of, = 
; Red mcs Precipitate per fe. Red! mercury. Cinnabar. &e. : : at 
45 Silver. - _ _ 23 Oxyd of filver. Calx of filver- Sid nant oxyd of oF [es — Alloy, ke, 
46 Platina. - _- — as Oxyd of platina. Calx of platina. ee es 
47 ee Gold. - - : _ a Oxyd of gold. Caln ae Fes ’ = aa Sa a ef platinn K gold. Zaks gS 
48 Silex. - Vitrijiableearth,quarte — i = ae =a ae aad loy, 8 
a ie. = = =o c i 
49 |Z 4 Alumine. Clay, or earth of alum. ~: = ts, as = 
59] = | Barytes. Terra ponderofa. _ _ = a _ hae eS Nz 
51 44 | Lime. as Calcareous earth. _ a= my = = cae cs = 
S2 Magnefia, - _— _ aS — a as ra =, ae 
53] | ¢ Potath. - Pegetable fixed alkali of > = _ ae a. ah Fy at 
« tartar, ec. a on a 
$4 ]2 Bod. - Mineral alkali, marine - ss — ; pet We 
lel alkali, natrum. . ay is rit t 
55 |< Ammoniac. - Fluor, or cauftic vola~ | Ammcniacal gas. Alkaline gase = _ a, , , 
tile alkali. ae a7 = 


Denominations newly appropriated to feveral Subftances, which are more com 


New Names. 


Ancient Name:. Maucilage, | Glutinous matter. 
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Mucous | Glutinous matter, 


matter. 
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As the fubitances in the lower part of the column cannot be reduced i 


or gluten, 


Sugar, 
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Succharine 
matier, 


sania in their Nature, yet enter into new Combinations without being: decompofed. ORS eee 
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in which the 
: ’ 4 |The aroma, or Extratto-\ eeragive fRefino=| “) in whichtayll Alcohol, or fpirit 
Starch. | Fixed oi], } Volatile oil aromatous Refir, | Extradtive matter. pelinans matter pre-lextraétive }refin predo of ata p 
principle, ase dominates. matter. minates \steaaan ‘pe 
= f i é is ine tindture. 
ay Fat cil. Effential ci). \Sriviteus resivr, Refin. Extraéive matter. i, | Feculum, Spirit of wine. peters of 


ato a gafeous fate, and not only they, bu 


te 


t feveral of thofe in the upper part; we have therefore changed at this place se the title of the Relea, and. fubftituted aauther 
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